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Rationale 

Science is taught as three separate subjects: Biology; Chemistry and Physics.  Each explores specific aspects of the universe 
and how it works.  We also acknowledge how the three subjects can overlap to give different perspectives on the same area of 
study.  We also teach that the three sciences have a common approach to scientific investigations which are designed to 
produce valid scientific results from which we can have confidence in the conclusions that are drawn.  As subject knowledge 
develops we can apply it in increasingly sophisticated way both academically and through practical science.  
At Key stage four students can opt to follow the Combined Science course or the three sciences as separate GCSEs.  The 
students in the combined classes maintain the distinction between biology, chemistry and physics. 

 
 

 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

Knowledge 
 
 

students have 
studied the 
principles of 
homeostasis, and 
should be able to 
give some 
examples and 
outline the control 
system involved. 
They should link 
this work with 
studies on enzyme 

students studying 
GCSE Biology 
rather than 
Combined Science. 
Students have 
studied 
homeostasis, 
starting with why 
and how the body 
controls its 
temperature. They 
should recall the 

This unit on 
variation and 
evolution includes 
some content for 
AQA GCSE Biology 
students only, as 
well as some 
higher-tier content. 
All students should 
be able to discuss 
the causes of 
variation in terms of 

This unit includes 
the theory of 
evolution, which is 
for AQA GCSE 
Biology students 
only. These 
students have 
studied Mendel and 
his discoveries, and 
should understand 
how later 
understanding of 

students have 
studied how feeding 
relationships are 
represented in food 
chains. They should 
understand the 
importance of 
photosynthesis in 
feeding 
relationships, 
linking with work in 
B8 Photosynthesis. 

 



action in B3.2 The 
human digestive 
system and B3.4 
Catalysts and 
enzymes. Students 
should recall details 
of the human 
nervous system and 
its structure and 
function. They 
should link this with 
work on nerve cells 
in B1.4 
Specialisation in 
animal cells. They 
should be able to 
describe a reflex 
arc, with detail of 
synaptic 
transmission. 
Students should 
appreciate that 
receptors detect a 
change in a 
stimulus and not the 
stimulus itself. They 
should be able to 
describe an 
electrical impulse 
accurately. 
 
Students studying 
AQA GCSE Biology 
have studied the 
brain, linking each 
area with its 
function. There is a 
higher-tier topic of 

role of the 
thermoregulatory 
centre in the brain 
and be able to 
describe the body’s 
responses if the 
body temperature 
starts to become 
too high or too low. 
Higher-tier students 
should be able to 
explain these 
mechanisms in a 
given context. 
 
In studying the 
removal of waste 
products, students 
should recall that 
water, ions, and 
urea are lost from 
the skin in an 
uncontrolled way, 
and that the 
removal of excess 
water, ions, and 
urea by the kidneys 
is a controlled 
process. They 
should link the 
removal of carbon 
dioxide with their 
studies of breathing 
and gas exchange 
in the lungs in B4 
Organising animals 
and plants. Higher-
tier students should 

genetic, 
environmental, or a 
combination of 
both. They should 
link environmental 
variation with the 
effect of alcohol on 
a foetus in B7.5 
Alcohol and other 
carcinogens. 
 
In studying 
evolution by natural 
selection, students 
should understand 
the role of mutation 
in variation, 
understand the 
theory of evolution 
by survival of the 
fittest and natural 
selection, and be 
able to give 
examples. They 
should link this with 
previous studies on 
sexual reproduction 
and meiosis in 
B13.2 Cell division 
in sexual 
reproduction. 
 
Students have 
studied the process 
of selective 
breeding. They 
should understand 
this as an example 

the mechanism of 
inheritance and 
genetics applies to 
his findings. They 
should be able to 
describe several 
theories of evolution 
including the work 
of Lamarck and 
Darwin, focusing on 
Darwin’s theory of 
natural selection. 
They should link 
this with B14.2 
Evolution by natural 
selection. 
 
AQA GCSE Biology 
students should 
also be able to 
outline the reasons 
why Darwin’s ideas 
were not accepted 
for some time. They 
should be familiar 
with Wallace’s 
ideas on evolution 
and how he 
established our 
current theory of 
speciation. 
Students should 
understand that 
each part of a 
divided population 
undergoes natural 
selection separately 
and therefore 

They should recall 
the main feeding 
relationships within 
a community and 
understand how the 
numbers of 
predators and prey 
are inter-related, 
including 
interpreting 
predator–prey 
population graphs. 
 
Students have 
looked at mineral 
cycling and the 
microbes involved. 
They should 
understand how 
materials are 
recycled through 
the abiotic and 
biotic components 
of an ecosystem, 
and the importance 
of decay. They 
should link this with 
the main chemicals 
that make up cells 
in B1.2 Animal and 
plant cells, 
respiration in B9 
Respiration, and 
transpiration in B4.8 
Evaporation and 
transpiration.  
 
Students have 



investigating the 
brain and the 
treatment of brain 
damage. Students 
should link this with 
the role of the brain 
in controlling body 
temperature, the 
role of the pituitary 
gland in the brain, 
and the role of ADH 
release in 
maintaining water 
and nitrogen 
balance in the body, 
studied in B12 
Homeostasis in 
action. 
 
Students studying 
AQA GCSE Biology 
have also studied 
the structure and 
function of the 
human eye and the 
process of 
accommodation. 
They should 
understand that the 
ciliary muscles 
contract in 
accommodation. 
These students 
should be able to 
describe common 
defects of the eye 
including myopia, 
hyperopia, and the 

be aware that the 
digestion of proteins 
may result in 
excess amino 
acids, which are 
deaminated in the 
liver to ammonia 
and then converted 
to urea for safe 
excretion. 
 
Students should 
understand the role 
and functions of the 
human kidney, 
linking with work on 
diffusion, osmosis, 
and active transport 
in B1 Cells and 
organisation. They 
should recall that 
the kidneys produce 
urine by filtration of 
the blood and 
selective 
reabsorption of 
useful substances 
such as glucose, 
some ions, and 
water. Higher-tier 
students should 
recall the action of 
ADH as a hormone 
working by negative 
feedback, linked 
with B11.4 The role 
of negative 
feedback 

of artificial 
selection, and be 
aware of its 
limitations. In 
studying genetic 
engineering, all 
students should 
understand what is 
meant by the term, 
and be able to give 
examples of its use 
and consider the 
potential benefits 
and problems. They 
should link this with 
work on diabetes 
treatment using 
human insulin in 
B11.3 Treating 
diabetes, and with 
the treatment of 
cystic fibrosis in 
B13.9 Inherited 
disorders. Higher-
tier students should 
be able to recall the 
steps involved in 
the process of 
genetic 
engineering. 
 
Finally, AQA GCSE 
Biology students 
have studied 
cloning as applied 
to both plants and 
animals. They 
should recall 

differently, and over 
a long period of 
time can end up 
being very different 
from each other. 
 
All students should 
be aware of 
evidence for 
evolution, including 
the fossil record 
and reasons for 
extinction. They 
should be able to 
describe antibiotic 
resistant bacteria 
and their fast 
evolution, in 
particular the 
problem of MRSA. 
They should link 
this with work in B6 
Preventing and 
treating disease on 
antibiotics and the 
discovery and 
development of 
drugs. 
 
Finally, all students 
should understand 
how living 
organisms are 
classified. They 
should recall the 
natural system 
designed by 
Linnaeus, and be 

studied the water 
cycle and should 
recall the main 
stages of 
condensation, 
precipitation, 
evaporation, 
transpiration, and 
respiration. They 
should understand 
what the carbon 
cycle is and recall 
the processes that 
remove carbon 
dioxide from the 
atmosphere and 
return it again. They 
should understand 
the role of microbes 
in the carbon cycle 
as carrying out 
respiration to 
release carbon 
dioxide. 
 
AQA GCSE Biology 
students have 
studied factors that 
affect 
decomposition and 
the rate of decay, 
and the importance 
of decay in 
recycling. They 
should have 
conducted a 
required practical 
investigating the 



role of new 
technology in the 
treatment of these 
conditions. 
students have 
studied the 
principles of 
hormonal control 
and the endocrine 
system. They 
should be able to 
identify the main 
parts of the 
endocrine 
system and recall 
the hormones they 
produce. Students 
should recall how 
blood-glucose 
concentration is 
controlled, including 
the role of insulin. 
Higher-tier students 
should also be able 
to explain the role 
of glucagon, and 
clearly distinguish 
between glucose, 
glycogen, and 
glucagon. All 
students should be 
aware of the causes 
and treatments of 
both type 1 and 
type 2 diabetes. 
They should link 
this with work in 
B2.3 Stem cells and 

Finally, students 
have studied 
treatments for 
kidney failure. They 
should understand 
how dialysis works, 
and link this with 
earlier work on 
diffusion. They 
should recall the 
process of kidney 
transplantation 
including the 
problems of 
rejection, linked 
with B5.9 Human 
defence responses 
and B6.1 
Vaccination. 
Students should 
have compared 
dialysis with 
transplantation and 
be able to analyse 
the advantages and 
disadvantages of 
both treatment 
options. 
This section on 
reproduction 
includes some 
content for students 
studying GCSE 
Biology only, as 
well as some 
higher-tier content. 
All students should 
be able to outline 

different ways of 
creating clones, and 
be able 
to describe why 
they are useful. 
They should link 
cloning plants with 
work in B11.10 
Using plant 
hormones. They 
should understand 
the processes of 
embryo 
transplants and 
adult cell cloning in 
animals, and be 
able to discuss the 
choices that need to 
be made about all 
genetic 
technologies. 
 

able to give the 
rules of the binomial 
system of naming 
living things. They 
should be familiar 
with the three-
domain system 
developed in the 
light of recent 
technological 
advances. They 
should link this with 
B1.3 Eukaryotic and 
prokaryotic cells. 
In this unit students 
have studied 
communities, 
environments, 
adaptations, and 
competition. There 
are a number of 
ecological terms 
including 
community, 
population, habitat, 
ecosystem, abiotic 
factor, and biotic 
factor, and students 
should recall the 
precise meaning of 
each. 
 
Students should 
understand the 
importance of 
communities 
including the 
interdependence of 

decay of organic 
matter. These 
students should be 
able to apply the 
processes of decay 
to the recycling of 
organic waste to 
produce compost, 
and also recall that 
anaerobic decay 
produces methane 
gas in a biogas 
generator. 
students have 
studied biodiversity 
and ecosystems, 
starting with the 
reasons for and the 
effects of the 
human population 
explosion. Students 
should understand 
the effect of 
different types of 
pollution including 
land, water, and air 
pollution. 
 
Students should be 
able to outline the 
processes of 
deforestation and 
peat destruction. 
They should link 
this with how 
materials are cycled 
in B17.3 The 
carbon cycle. 



with the effect of 
lifestyle on type 2 
diabetes in B7.4 
Diet, exercise, and 
disease. 
 
Higher-tier students 
should understand 
the process of 
negative feedback, 
particularly as 
applied to the 
hormones 
adrenaline and 
thyroxine. All 
students have 
studied hormones 
in human 
reproduction. They 
should recall the 
action of hormones 
in bringing about 
puberty. They 
should be aware of 
the role of 
oestrogen in the 
menstrual cycle in 
females, and of 
testosterone in 
males.  
 
Higher-tier students 
should have a more 
detailed 
understanding of 
how hormones 
interact to control 
the menstrual cycle. 

asexual and sexual 
reproduction, and 
should be aware of 
the importance of 
meiosis, 
fertilisation, and 
variation in sexual 
reproduction. They 
should link this with 
work on 
chromosomes and 
mitosis and the cell 
cycle in B2 Cell 
division. AQA 
GCSE Biology 
students should be 
able to compare the 
advantages of each 
type of 
reproduction. 
 
AQA GCSE Biology 
students should 
recall that fungi, 
plants, and malaria 
parasites are able 
to use both types of 
reproduction. They 
should link this with 
work on the life 
cycle of the malarial 
protist in B5.8 
Diseases caused by 
fungi and protists. 
All students have 
studied DNA and its 
role in inheritance. 
They should be 

all the species 
present, and be 
able to give real 
examples to 
illustrate 
interdependence. In 
studying organisms 
in their 
environments, 
students should 
recall the effects of 
abiotic and biotic 
factors on 
populations. They 
should link this with 
the importance of 
temperature and pH 
on the action of 
enzymes in B3 
Organisation and 
the digestive 
system. Students 
should have 
measured the 
distribution of 
organisms with 
quadrats and 
transects, and 
carried out a 
practical to 
investigate the 
population size of a 
common species in 
a habitat. 
 
Students have 
studied competition 
in animals and 

Students should 
understand what is 
meant by the 
greenhouse effect, 
global warming, and 
its predicted effects. 
Students should be 
able to distinguish 
greenhouse gases 
from those that 
cause acid rain.  
 
GCSE Biology 
higher-tier students 
have studied the 
impact of 
environmental 
change and should 
be able to recall 
how changes in the 
distribution of 
organisms can be 
evaluated. 
 
On the topic of 
maintaining 
biodiversity, all 
students should 
understand how 
waste, 
deforestation, and 
global warming 
affect biodiversity, 
and be able to give 
examples of some 
of the actions being 
taken to stop the 
reduction in 



Students should 
understand how 
hormones are used 
in the control of 
fertility as applied to 
contraception, and 
for higher-tier 
students, to 
infertility treatments. 
 
Finally, students 
studying AQA 
GCSE biology have 
studied the role of 
hormones in plants, 
and the tropism 
responses they 
cause. Higher-tier 
students should 
understand the use 
of plant hormones 
in agriculture and 
horticulture. 

aware of the 
genetic code and 
genomes, including 
how the data 
produced by 
genome research 
can be used. AQA 
GCSE Biology 
students should be 
able to outline DNA 
structure, with 
higher-tier students 
recalling the 
detailed structure of 
DNA and also 
studying protein 
synthesis, including 
how the genetic 
code is used to 
assemble amino 
acids into proteins. 
Another higher-tier 
AQA GCSE Biology 
topic is different 
types of mutation 
and their 
consequences. 
 
All students have 
studied inheritance, 
and should be able 
to use genetic 
terms and set out a 
genetic cross with 
the use of a Punnett 
square. They 
should be able 
to predict ratios of 

plants and should 
recall what factors 
they compete for 
and how they 
compete, and how 
they become 
successful in their 
environments. 
Students should 
understand how 
organisms are 
adapted to survive 
in many different 
conditions. They 
should be able to 
give examples of 
the ways in which 
animals and plants 
are adapted to their 
environments. In 
studying animals in 
cold climates 
students should 
make the link to 
surface area to 
volume ratio in their 
work on diffusion in 
B1 Cells and 
organisation. 

biodiversity. GCSE 
Biology students 
have studied trophic 
levels, how biomass 
is transferred from 
one trophic level to 
the next, pyramids 
of biomass, and the 
efficiency of this 
energy transfer. 
They have also 
studied some of the 
factors that affect 
global food security. 
They should be 
able to outline ways 
of improving the 
efficiency of food 
production, discuss 
the ethics of factory 
farming, and 
understand the 
concept of 
sustainable food 
production with a 
focus on fisheries. 
 
Finally, GCSE 
Biology students 
should be familiar 
with 
biotechnological 
methods of food 
production including 
the production of 
mycoprotein and 
the use of 
genetically modified 



different 
phenotypes, and 
apply this to sex 
determination and 
family trees. 
Students should be 
able to describe the 
inheritance of 
genetic 
disorders as applied 
to polydactyly and 
cystic fibrosis. They 
should be aware of 
developments in 
genetic engineering 
with the aim of 
curing genetic 
disorders. 
 
Finally, students 
should be able to 
discuss screening 
for genetic 
disorders and the 
implications of 
using this 
technology. This 
links in with the 
AQA GCSE Biology 
topic 
of monoclonal 
antibodies in B6 
Preventing and 
treating disease 

organisms. 

Skills 
 

- use appropriate 
apparatus to record 
 – selecting 

- use appropriate 
apparatus to record 
length and time. 

 -use appropriate 
apparatus to record 
temperature and pH. 

 - use appropriate 
apparatus to record 
length and area  

 



 appropriate 
apparatus and 
techniques to 
measure the process 
of reaction time. 
 – safe and ethical use 
of humans to 
measure 
physiological function 
of reaction time and 
responses to a 
chosen factor. 

 – selecting 
appropriate 
apparatus and 
techniques to 
measure the growth 
of shoots or roots. 
 – safe and ethical use 
of plants to measure 
physiological function 
of growth in response 
to light or gravity. 
– observations of 
biological specimens 
to produce labelled 
scientific drawings. 

 – the use of 
appropriate 
apparatus to measure 
anaerobic decay. 
 – safe use of 
microorganisms. 
 – measurement of 
rate of decay by pH 
change. 

 - use transect lines 
and quadrats to 
measure distribution 
of a species 
- safe and ethical use 
of organisms and 
response to a factor 
in the environment 
– application of 
appropriate sampling 
techniques to 
investigate the 
distribution and 
abundance of 
organisms in an 
ecosystem via direct 
use in the field 
– use of appropriate 
techniques in more 
complex contexts 
including continuous 
sampling in an 
investigation (Biology 
only). 

Assessment 
 
 

End of unit test End of unit test End of unit test End of unit test End of unit test End of unit test 
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Rationale 

Science is taught as three separate subjects: Biology; Chemistry and Physics.  Each explores specific aspects of the universe 
and how it works.  We also acknowledge how the three subjects can overlap to give different perspectives on the same area of 
study.  We also teach that the three sciences have a common approach to scientific investigations which are designed to 
produce valid scientific results from which we can have confidence in the conclusions that are drawn.  As subject knowledge 
develops we can apply it in increasingly sophisticated way both academically and through practical science.  
At Key stage four students can opt to follow the Combined Science course or the three sciences as separate GCSEs.  The 
students in the combined classes maintain the distinction between biology, chemistry and physics. 

 
 

 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

Knowledge 
 
 

students have 
learnt about 
hydrocarbons and 
been introduced 
to the alkanes. 
They should now 
be able to identify 
alkanes from their 
formulae, and be 
able to name and 
draw the 
displayed formula 

students have 
learnt about 
different types of 
manufactured 
polymers, 
including addition 
polymers and 
condensation 
polymers. 
Students 
should be able to 
identify an 

students have 
learnt about the 
Earth’s 
atmosphere. 
Students only 
need to be able to 
describe the 
volcanic activity 
theory of the 
origin of the 
atmosphere, but 
they should be 

students have 
learnt about the 
difference 
between finite and 
renewable 
resources. It is 
important that 
students 
understand that 
renewable 
resources are not 
an infinite supply, 

students have 
developed their 
understanding of 
rusting from KS3 
to understand 
how both water 
and air are 
required for iron 
to corrode. They 
should be able to 
explain how the 
two methods for 

 



of the first four 
alkanes. Students 
have also learnt 
about some of the 
reactions of 
hydrocarbons, 
including 
combustion (both 
complete and 
incomplete) and 
cracking. All 
students should 
be able to write 
balanced symbol 
equations for the 
complete 
combustion of 
hydrocarbons and 
to describe the 
conditions of 
cracking. All 
students should 
be able to 
describe the test 
for alkenes (a 
product of 
cracking) but 
students studying 
AQA GCSE 
Combined 
science: Trilogy 
do not need to 
know the names 
of the alkenes 

addition polymer 
from polymer and 
monomer 
diagrams – 
drawing the 
monomer from 
the polymer and 
the polymer from 
the 
monomer. 
Students have 
been introduced 
explicitly to 
poly(ethene) but it 
is important that 
they can identify 
and draw other 
addition polymers 
and associated 
monomers. 
Higher-tier 
students should 
also be able to 
describe the basic 
principles of 
condensation 
polymerisation. 
 
Students have 
also studied 
natural polymers, 
including 
polysaccharides, 
proteins, and 

able to interpret 
evidence 
concerning other 
theories, and be 
able to evaluate 
them. To describe 
the history of the 
atmosphere 
students will need 
to have a sense 
of the timescales 
involved. 
 
Along with an 
understanding of 
the origins of the 
atmosphere, 
students should 
also understand 
how it has 
evolved over time. 
This includes both 
how the general 
composition of the 
atmosphere has 
changed and how 
the atmosphere is 
currently being 
affect by human 
activity. Students 
should be able to 
describe the 
human activities 
that are thought to 

but are 
replaceable at a 
rate similar to the 
rate they are used 
up, whereas finite 
resources are 
used up faster 
than they can be 
replenished. 
Students 
understanding of 
finite and 
renewable 
resources should 
be applied to the 
need to reuse and 
recycle, and they 
should be able to 
describe and 
evaluate ways of 
reducing the use 
of finite 
resources, and 
carry out life cycle 
assessments on 
products. 
 
Students then 
looked at specific 
resources that we 
use, including 
water and metals 
(in particular 
copper). Students 

preventing rusting 
– barrier methods 
and sacrificial 
methods – disrupt 
the oxidation of 
iron and prevent 
corrosion. 
 
Students have 
also studied a 
series of different 
material types – 
alloys, polymers, 
ceramics, glass, 
and composites. 
Students have 
previously met 
alloys and 
polymers in Unit 
C3 and Unit C11 
respectively and 
students should 
have built upon 
this 
understanding. 
For each material, 
students should 
be able to identify 
key properties 
and link these to 
their common 
uses. 
 
Students also 



produced. 
 
Students have 
also learnt about 
crude oil as a 
source of 
hydrocarbons and 
the fractional 
distillation of 
crude oil. They 
should be able to 
describe how the 
size of 
the hydrocarbon 
molecule affects 
its properties, 
including 
viscosity, boiling 
point, and 
flammability. 
students have 
learnt about more 
organic functional 
groups – alkenes, 
alcohols, 
carboxylic acids, 
and esters. 
Students should 
be able to identify, 
name, and 
draw the 
structural formula 
of the first four 
alkenes, alcohols, 

DNA. Students 
should be able to 
identify the types 
of monomers that 
form 
these polymers, 
and be able to 
describe the basic 
structure of DNA. 
Higher-tier 
students should 
understand in 
greater detail how 
amino acids react 
together to 
form proteins. 
With all polymers, 
students should 
understand the 
difference 
between the 
monomer and the 
repeating unit of 
the polymer 
students have 
learnt about 
various 
techniques for 
analysing 
substances. All 
students should 
now understand 
the difference 
between a pure 

cause global 
warming, and be 
able to explain 
some of the 
effects this has on 
the climate of the 
Earth. Students 
should also be 
able to explain the 
effect of other 
pollutants on the 
Earth, including 
carbon monoxide, 
sulfur dioxide, 
nitrogen oxides, 
and particulates. 
 
Throughout this 
unit, students 
have had many 
opportunities to 
develop their 
working 
scientifically skills, 
including 
evaluating models 
and interpreting 
and evaluating 
evidence for 
scientific theories. 
 

should be able to 
describe the 
different ways that 
water is treated, 
both to create 
potable water and 
to remove waste 
products so it is 
safe to release 
into the 
environment. 
Students have 
already met 
metal-ore 
extraction and 
electrolysis, and 
higher-tier 
students should 
have applied that 
knowledge to the 
extraction of 
copper, as well as 
understanding 
alternative 
biological 
methods used to 
extract copper. 
 

studied the Haber 
process and how 
it is carried out 
economically on 
an industrial 
scale. This builds 
extensively upon 
knowledge of 
equilibrium 
conditions in Unit 
C8 and students 
should be able to 
explain why the 
industrial 
conditions for the 
Haber process 
are described as 
a compromise. 
Students should 
also be able to 
recognise the 
importance of the 
Haber process in 
the production of 
ammonia, being 
able to explain 
how ammonia is 
an important 
feedstock in the 
production of 
fertilisers, both in 
the laboratory and 
industrially 
alongside 



and carboxylic 
acids, and should 
be able to identify, 
name, and draw 
the ester ethyl 
ethanoate. 
Students have 
also learnt about 
the reactions of 
these four 
functional groups. 
They should be 
able to describe 
the reactions and 
conditions of 
alkenes (with 
halogens, 
water, and 
hydrogen), 
alcohols 
(combustion, 
oxidation, and 
reaction with 
sodium), and 
carboxylic acids 
(to make esters). 
Students should 
also be able to 
explain why 
carboxylic acids 
are called weak 
acids, referencing 
back to their 
understanding 

substance, a 
mixture, and a 
formulation, and 
what is meant by 
purity. Students 
should also have 
built upon their 
understanding of 
chromatography 
experiments from 
Unit C1 and be 
able to analyse a 
chromatogram, 
both qualitatively 
and quantitatively 
using Rf values. 
Students should 
also be able to 
describe the 
different 
experimental tests 
for gases, 
including both the 
procedure and 
positive result. 
 
Students studying 
AQA GCSE 
Chemistry should 
also be able to 
describe 
experimental tests 
for positive and 
negative ions, and 

potassium and 
phosphorus 
fertilisers. 



from Unit C5. be able to write 
balanced symbol 
equations for 
them. They 
should be able to 
apply their 
knowledge of all 
of the tests they 
have learnt to be 
able to plan and 
investigation to 
identify positive 
and negative ions. 
Students have 
also studied flame 
emission 
spectroscopy, and 
should be able to 
interpret 
instrumental 
results. 

Skills 
 
 

  – Use of appropriate 
apparatus to make 
and record a range of 
measurements 
accurately, including 
mass, temperature, 
and volume of 
liquids. 
 - Use of appropriate 
apparatus and 
techniques for 
conducting and 
monitoring chemical 

-Use of appropriate 
apparatus to make 
and record a range of 
measurements 
accurately, including 
mass, temperature, 
and volume of 
liquids. 
 - Use of appropriate 
apparatus and 
techniques for 
conducting and 
monitoring chemical 

- Safe use of a Bunsen 
burner. 
 - Use of appropriate 
qualitative reagents 
and techniques to 
analyse and identify 
unknown samples or 
products including 
gas tests, flame tests, 
precipitation 
reactions. 
 
- Safe use of 

- Use of appropriate 
apparatus to make 
and record a range of 
measurements 
accurately. 
– Safe use of a range 
of equipment to 
purify and/or 
separate chemical 
mixtures including 
chromatography 

 



reactions. 
 - Making and 
recording of 
appropriate 
observations during 
chemical reactions 
including changes in 
temperature. 
 - Safe use and careful 
handling of gases, 
liquids and solids, 
including careful 
mixing of reagents 
under controlled 
conditions, using 
appropriate 
apparatus to explore 
chemical changes. 

reactions. 
- Making and 
recording of 
appropriate 
observations during 
chemical reactions 
including changes in 
temperature. 
- Safe use and careful 
handling of gases, 
liquids and solids, 
including careful 
mixing of reagents 
under controlled 
conditions, using 
appropriate 
apparatus to explore 
chemical changes. 

appropriate heating 
devices and 
techniques including 
use of a Bunsen 
burner and a water 
bath or electric 
heater. 
- Use of appropriate 
apparatus and 
techniques for the 
measurement of pH 
in different 
situations. 
AT 4 - Safe use of a 
range of equipment 
to purify and/or 
separate chemical 
mixtures including 
evaporation, 
distillation. 

Assessment 
 
 

End of unit tests End of unit tests End of unit tests End of unit tests End of unit tests End of unit tests 
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Rationale 

Science is taught as three separate subjects: Biology; Chemistry and Physics.  Each explores specific aspects of the universe 
and how it works.  We also acknowledge how the three subjects can overlap to give different perspectives on the same area of 
study.  We also teach that the three sciences have a common approach to scientific investigations which are designed to 
produce valid scientific results from which we can have confidence in the conclusions that are drawn.  As subject knowledge 
develops we can apply it in increasingly sophisticated way both academically and through practical science.  
At Key stage four students can opt to follow the Combined Science course or the three sciences as separate GCSEs.  The 
students in the combined classes maintain the distinction between biology, chemistry and physics. 

 
 

 Autumn 1 Autumn 2 Spring 1 Spring 2 Summer 1 Summer 2 

Knowledge 
 
 

students have 
compared vectors 
and scalars using 
the examples of 
distance and 
displacement 
along with the 
nature of forces. 
Representations 
of vectors using 
scale diagrams 
led to descriptions 

Students began 
this unit by 
experimentally 
determining the 
relationships 
between a force 
acting on an 
object and the 
acceleration, and 
the mass of the 
object and the 
acceleration. The 

students have 
observed and 
described the 
properties of 
mechanical and 
electromagnetic 
waves in terms of 
energy transfer 
with or without the 
need for a 
transfer medium. 
They have 

students have 
described the 
electromagnetic 
spectrum in terms 
of different 
regions related to 
wavelength. The 
speed of 
electromagnetic 
waves in 
a vacuum has 
been described 

Students began 
this unit by 
reinforcing their 
knowledge of 
magnetism by 
looking at the 
magnetic fields 
around 
permanent 
magnets and the 
concept of 
induced 

 



of the forces 
acting in a wide 
variety of 
situations and the 
identification of 
Newton’s third 
law. The concept 
of balanced and 
unbalanced 
forces was used 
to determine the 
behaviour of 
objects and the 
application of 
Newton’s first law 
of motion. Higher 
tier students have 
produced free 
body diagrams 
demonstrating the 
forces acting on 
an isolated object. 
The GCSE 
Physics students 
have analysed the 
rotational effects 
of forces through 
the idea of 
moments using 
both a 
mathematical 
approach and an 
investigation into 
the turning effect. 

results led of the 
formulation for 
Newton’s second 
law of motion and 
its application. 
Higher-tier 
students have 
also defined the 
inertial mass of an 
object. 
 
The students 
have then 
compared the 
concepts of mass 
and weight, 
linking then 
through the idea 
of a gravitational 
field before 
looking at the 
forces acting on 
an object as it 
falls through a 
fluid and the 
resulting terminal 
velocity. The 
forces acting 
during stopping a 
car have been 
analysed; 
identifying two 
phases of the 
motion; thinking 

compared 
transverse waves 
and longitudinal 
waves by 
examining the 
relationship 
between the 
direction of 
propagation and 
the direction of 
the oscillations. 
The students 
have analysed 
wave properties 
such as 
wavelength, 
amplitude, and 
period leading to 
the relationships 
between period, 
frequency and 
wave speed, 
frequency, and 
wavelength. They 
have also 
measured the 
speed of sound in 
air and the speed 
of ripples on 
water. Higher-tier 
students have 
investigated and 
described both 
the reflection and 

as constant 
allowing the use 
of the wave 
equation to link 
wavelength and 
frequency which 
as then been tied 
to the energy 
carried by 
the wave. 
 
Each of the 
regions of the 
electromagnetic 
spectrum has 
been described 
along with 
associated uses 
and students 
have investigated 
the relationship 
between 
surface colour, 
temperature, and 
the rate of 
emission of infra-
red radiation. The 
use of radio 
waves in 
communications 
for television and 
mobile phones 
has been 
described along 

magnetism in 
some materials. 
The students 
have been 
reminded of the 
techniques used 
to plot a magnetic 
field and the 
shape of the 
Earth’s field. 
 
Students moved 
on to examine the 
magnetic field 
produced by a 
current and 
investigate the 
factors that affect 
the direction and 
strength of this 
field. They 
compared the 
field shape of a 
solenoid to that 
produced by a 
simple bar 
magnet. Building 
on this 
understanding 
GCSE Physics 
students 
investigated the 
factors affecting 
the strength of an 



These students 
also examined the 
application of 
levers and gears 
in increasing the 
size of the 
available force or 
the movement of 
an object. While 
all students 
determined the 
centre of mass of 
an object 
experimentally 
only the GCSE 
Physics students 
have gone further 
with the idea of 
equilibrium and 
have used it to 
analyse the 
equilibrium 
conditions in 
seesaws, and 
other objects, 
mathematically 
using a rigorous 
approach. All 
higher tier 
students have 
analysed the 
forces acting on 
an object in 
additional depth 

and braking 
distance and the 
effects of a wide 
range of factors 
on both of these 
distances. 
Students have 
calculated the 
size of the 
accelerations 
experienced 
during braking 
with higher tier 
students deriving 
an appropriate 
equation involving 
the stopping 
distance. 
 
The higher tier 
students have 
investigated the 
concept of 
momentum and 
its conservation. 
Higher-tier GCSE 
Physics students 
have used the 
principle of 
conservation of 
momentum to 
allow them to 
determine the 
velocity of objects 

refraction of 
waves describing 
these effects in 
terms of wave 
fronts. The 
processes of 
absorption, 
transmission, and 
reflection of 
waves in terms of 
energy have also 
been described. 
GCSE Physics 
students have 
investigated how 
sound waves are 
transmitted 
through a medium 
in terms of the 
vibration of 
particles in the 
medium. The 
concept of echoes 
being used to 
measure 
distances in water 
or other media 
have been used 
in calculations. In 
addition, higher-
tier GCSE 
Physics students 
have investigated 
the properties of 

with outlining 
transmissions of 
signals through 
optical fibres. 
Higher tier 
students have 
also described the 
process of 
modulation of 
carrier 
waves to give a 
more complex 
picture of how 
information can 
be transmitted 
using waves. 
 
All students have 
described the 
application of ultra 
violet waves in 
phosphorescence 
and the damage 
these waves can 
cause to skin and 
eyes before 
describing the 
uses of X-rays 
and gamma rays 
in medical 
applications. The 
process of 
ionisation has 
been outlined and 

electromagnet 
before moving on 
to describe how 
these devices can 
be used in a 
variety of devices. 
 
All higher-tier 
students 
described how a 
current carrying 
wire placed in a 
magnetic field 
would experience 
the motor effect 
before going on to 
explain how this 
effect could be 
used to create an 
electric motor. 
The force 
produced on the 
motor was linked 
mathematically to 
the magnetic flux 
density of the 
magnetic field. 
Only those 
studying GCSE 
Physics at higher 
level looked at the 
generator effect 
and the factors 
which affect the 



using a 
parallelogram of 
forces approach 
to determine the 
resultant force or 
a ‘missing force’ 
when an object is 
in equilibrium. In 
addition, the 
students have 
resolved forces at 
right angles to 
analyse systems 
and determine if a 
system is in 
equilibrium 
students have 
analysed the 
motion of objects 
in depth starting 
from a recap of 
the concept of 
speed and this 
relationship to 
distance travelled 
and 
time taken. The 
representation of 
motion using 
distance-time 
graphs 
representing 
single and 
multiple objects 

after collisions or 
explosion have 
taken place in a 
range of 
scenarios. Further 
analysis has 
allowed higher tier 
students to use 
the concept of 
momentum to 
determine the 
force acting 
during collisions 
and relate this to 
the duration of the 
impact. Higher-
tier GCSE 
Physics students 
have also applied 
their knowledge of 
impacts to 
discuss the safety 
features of a car. 
 
Finally, all of the 
students have 
investigated the 
effect of forces on 
the stretching of a 
range of materials 
identifying both 
linear and non-
linear 
relationships 

sound waves in 
more detail using 
oscilloscope 
traces, comparing 
both amplitude 
and frequency 
before looking at 
the ear’s 
response to 
frequency 
 

the cause of 
tissue damage 
and as a useful 
technique in 
killing bacteria or 
cancerous cells. 
Further details of 
the use of X-rays 
have been 
described 
including contrast 
media and 
detection devices 
such as the CCD 
and the concept 
of radiation dose. 
Higher tier 
students have 
compared the 
intensity of 
imaging and 
therapeutic X-
rays. 
The students 
began this unit by 
looking at the 
reflection of light 
by plane mirrors 
using both a wave 
front and ray 
model. This led to 
descriptions of 
real and virtual 
images and their 

current induced in 
a wire as it is 
moved through a 
magnetic field. 
These concepts 
were applied to 
the design of a 
practical 
generator and the 
a.c. waveform 
produced as the 
coil in the 
generator rotates. 
 
Higher-tier GCSE 
Physics students 
also described the 
operation of a 
transformer in 
terms of changes 
in magnetic fields 
before 
constructing a 
practical 
transformer. The 
transformer 
question was 
used to determine 
changes in 
potential 
difference along 
with a discussion 
of transformer 
efficiency. Finally, 



has been 
analysed to give 
detailed 
descriptions of the 
movement of the 
objects. 
 
The students 
have defined 
acceleration in 
terms of changes 
in velocity before 
analysing it 
graphically and 
mathematically. 
Higher tier 
students have 
also outlined 
circular motion in 
terms of constant 
acceleration but 
with constant 
speed. All 
students have 
then investigated 
acceleration 
caused by an 
unbalanced force 
on 
ramp, linking 
acceleration to 
the gradient of a 
line on a velocity-
time graph. 

between the force 
and extension. 
Students have 
applied Hook’s 
law as 
appropriate. 
the students have 
defined pressure 
as a force acting 
over a surface 
before measuring 
pressure and 
describing its 
effects on 
materials and 
calculating the 
pressure acting 
on a surface. 
Higher tier 
students moved 
on to describe the 
pressure in a 
liquid, explaining 
the change of 
pressure with 
depth in terms of 
particle 
behaviour, the 
pressure in a 
liquid column and 
the relevant 
equation.  
 
Students then 

properties and 
why images are 
not formed by 
‘rough’ surfaces. 
 
Then they move 
on to investigate 
and describe 
refraction of light 
in more detail – 
analysing the 
change in 
direction of rays 
at boundaries 
between surfaces. 
The students also 
describe the 
relationship 
between colour 
and wavelength 
for visible light 
investigating the 
reflection of both 
white and 
coloured light 
from coloured or 
white surfaces 
along with the 
additive nature of 
coloured light. 
They described 
the differences 
between 
translucent and 

these students 
described the 
application of 
transformers in 
the National Grid. 
students have 
examined the 
formation of the 
solar system from 
a nebula, 
particularly the 
formation of the 
Sun from 
hydrogen gas into 
a protostar until it 
reaches the main 
sequence. The 
source of 
materials for 
formation of the 
planets has also 
been described. 
 
Students moved 
on from the main 
sequence to 
describe the 
pathways for 
small stars from 
main sequence 
through red 
giants, white 
dwarfs, and finally 
black dwarfs 



 
Students have 
continued to 
analyse graphs 
representing 
motion by looking 
at the area 
beneath the line 
on a velocity-time 
graph and its 
relationship to the 
distance 
travelled by an 
object. Students 
have used the 
gradient of a 
distance-time 
graph to 
determine the 
speed of an 
object. In addition, 
higher tier 
students have 
used 
the tangent of a 
line on a distance-
time graph to 
determine the 
speed. All 
students have 
then applied 
these techniques 
to analyse a 
range of graphs to 

discussed the 
cause of 
atmospheric 
pressure in terms 
of the behaviour 
of particles in the 
air, variations in 
density, and 
temperature. 
They described 
some of the 
consequences of 
atmospheric 
pressure such as 
the suction cup 
and how it grips 
surfaces. Higher-
tier students also 
apply the 
relationship 
between 
pressure, height, 
density, and 
acceleration due 
to gravity to 
determine 
pressures at 
different points in 
the atmosphere. 
 
The higher-tier 
students continue 
with their 
examination of 

transparent 
media. 
 
Students also 
describe the 
action of lenses 
using the ray 
model of light and 
a range of ray 
diagrams. This 
includes the 
behaviour of 
converging and 
diverging lenses 
with an 
investigation of 
image formation 
for a converging 
lens. The image 
properties have 
been described 
along with the 
concept of 
magnification and 
its calculation 
from image and 
object height. 
Methods used to 
construct ray 
diagrams for the 
convex lens for 
objects at a range 
of positions have 
been described 

along with the 
pathway for larger 
stars through red 
supergiant, 
supernova and 
neutron star/black 
holes has been 
described. The 
students noted 
the role of 
supernovae in the 
production of 
heavy elements. 
They have also 
examined the 
orbits of planets, 
with higher-tier 
students 
discussing the 
role of centripetal 
force and 
acceleration in 
more detail for 
planets and 
artificial satellites. 
 
All students have 
also evaluated the 
evidence for an 
expanding 
universe 
prompted by the 
red shift of the 
majority of 



extract all of 
the possible 
information from 
them. 
 

the effects of 
particles in fluids 
by investigating 
upthrust and then 
explaining the 
effect by 
considering the 
effects of 
differences in 
pressure inside 
the fluid. They 
apply the concept 
to explain why 
some objects float 
while others do 
not. 

alongside image 
formation for a 
concave lens. 

galaxies leading 
to Edwin Hubble’s 
conclusions. This, 
combined with the 
evidence provided 
by the cosmic 
microwave 
background 
radiation, was 
used in 
discussion of the 
Big Bang theory. 
Finally, these 
students 
discussed the 
models predicting 
the distant future 
of the universe 
touching on the 
role of dark matter 
and dark energy. 

Skills 
 
 

-make observations 
of the effects of the 
interaction of 
electromagnetic 
waves (light) with 
matter. 
 - make observations 
of waves in fluids and 
solids to identify the 
suitability of 
apparatus to measure 
the effects of the 
interaction of waves 

 use appropriate 
apparatus to make 
and record 
measurements of 
length, mass and 
time accurately. 
 - use appropriate 
apparatus to measure 
and observe the 
effect of force. 
- use appropriate 
apparatus and 
techniques for 

-use appropriate 
apparatus to make 
and record length 
accurately. 
- use appropriate 
apparatus to measure 
and observe the 
effect of force on the 
extension of springs 
and collect the data 
required to plot a 
force-extension 
graph. 

-make observations 
of waves in fluids and 
solids to identify the 
suitability of 
apparatus to measure 
speed, frequency and 
wavelength. 
-use appropriate 
apparatus to make 
and record 
temperature 
accurately. 
– make observations 

 



with matter measuring motion, 
including 
determination of 
speed and rate of 
change of speed 
(acceleration/deceler
ation) 

of the effects of the 
interaction of 
electromagnetic 
waves with matter. 

Assessment 
 
 

End of unit tests End of unit tests End of unit tests End of unit tests End of unit tests End of unit tests 

 
 


