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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 will learn 
about the process of 
cell division and after 
finishing the unit 
should be able to 
describe the three 
overall stages of the 
cell cycle. Students 
will develop have an 
understanding of 
mitosis as a stage 
within the cell cycle, 

students will learn 
about the principles of 
organisation. Building 
on their knowledge of 
differentiation and 
specialisation of cells, 
they should be able to 
define a tissue, an 
organ, and an organ 
system. They will 
study the human 
digestive system as 

students will learn 
about the organisation 
of animals and plants. 
They should be able 
to recognise the 
components of blood, 
describe their 
functions, and 
summarise the 
process of blood 
clotting. They should 
recognise the three 

students will see how 
the concept of health 
(as a state of physical 
and mental well-
being) is affected by 
communicable 
(infectious) diseases. 
They will look at the 
different pathogens 
that can cause 
communicable 
disease, including 

, students will study 
non-communicable 
diseases and should 
understand what is 
meant by risk factors 
for a disease. They 
will analyse the 
impact of disease at 
several different 
levels. Students 
should recognise 
correlations between 

, students will study 
photosynthesis in both 
plants and algae. 
They should be 
familiar with the word 
equation for 
photosynthesis, and 
also the symbol 
equation in the case 
of higher-tier students. 
They should be aware 
that photosynthesis is 



but do not need to 
know about the 
different phases of the 
mitosis stage. They 
should be able to 
state the genetic 
material in the 
nucleus is doubled 
before the cell divides 
into two. 
 
Along with cell 
division, students will 
study cell 
differentiation, and 
students should be 
able to make 
connections between 
cell differentiation and 
the specialised cells 
and adaptations they 
studied in Unit B1 Cell 
structure and 
transport. 
 
Students will also 
learn that stem cells 
are undifferentiated 
cells that have the 
potential to become a 
specialised cell within 
an organism. 
Students should be 
able to describe some 
potential uses of stem 
cells, as well as the 

an organ system in 
which several organs 
work together to 
digest and absorb 
food, breaking down 
large insoluble 
molecules so they can 
be absorbed into the 
bloodstream. They 
should link this with 
earlier work on 
diffusion and 
exchange surfaces in 
B1 Cell structure and 
transport. 
 
Students should 
understand the 
hierarchical 
organisation of the 
digestive system – for 
instance, the stomach 
is one organ, made up 
of muscular tissue, 
glandular tissue, and 
epithelial tissue, which 
digests food 
(especially protein). 
 
In studying chemical 
digestion, students 
should recognise 
carbohydrates, 
proteins, and lipids as 
large molecules that 
need to be digested, 

main types of blood 
vessel, link their 
structures with their 
functions, and 
understand the 
importance of a 
double circulatory 
system. 
 
In studying the heart, 
students should be 
able to describe the 
main structures of the 
human heart and their 
functions. They 
should be aware of 
problems that can 
develop in the blood 
vessels and their 
treatments. They 
should know how the 
heartbeat is 
maintained by the 
pacemaker, and why 
some people may 
have problems with 
their heart and may 
need an artificial 
pacemaker or artificial 
heart. Students 
should be able to 
compare different 
treatments of heart 
problems. 
 

bacteria, viruses, and 
protists, and how 
these can be spread 
between organisms – 
both animals and 
plants. As part of this, 
they will look at the 
development of 
simple hygiene 
methods to prevent 
the spread of 
pathogens as well as 
the isolation of 
individuals who are 
infected, the 
destruction of or 
control of vectors, and 
the use of vaccination. 
 
Students should be 
able describe the 
different pathogens, 
the symptoms and 
treatments of a range 
of different animal and 
plant diseases, and 
the different defence 
mechanisms of the 
human body and 
plants. They should 
also complete the 
required practical to 
grow bacteria in the 
laboratory to 
investigate the effect 

data sets and the 
need for evidence to 
secure a causal 
mechanism. They 
should understand the 
difference between 
correlated data and 
causal mechanisms, 
and be able to read 
graphs and quote 
data to support 
correlations and 
causations. 
 
Students will study 
cancer and the 
different types of 
tumour, along with the 
general causes and 
treatment of cancer. 
They should link this 
to mitosis and the cell 
cycle in B2 Cell 
division.  
 
Students should be 
aware of the risks of 
diseases from 
smoking, linked to 
work on the heart and 
blood vessels in B4 
Organising animals 
and plants. They 
should recall the roles 
of nicotine, carbon 
monoxide, and tar, 

an endothermic 
reaction. 
 
Students will study the 
adaptations of leaves 
to achieve maximum 
efficiency in 
photosynthesis. They 
should link this work 
with B1.2 Animal and 
plant cells, B1.5 
Specialisation in plant 
cells, and B4.6 
Tissues and organs in 
plants. Students will 
study factors that 
affect the rate of 
photosynthesis. They 
should understand the 
concept of limiting 
factors. They should 
have carried out data 
interpretation 
exercises and be able 
to explain the results. 
Higher-tier students 
should understand 
that that any one 
factor could become 
limiting as the factors 
interact. These 
students should be 
confident in analysing 
two or three factors 
displayed on a graph 
and deciding which 



disadvantages and 
objections to the use 
of stem cells, 
particularly in relation 
to medical treatments. 
 

and be able to name 
the molecules they 
are broken down into. 
They should be 
familiar with the 
enzymes that digest 
carbohydrates, 
proteins, and lipids, 
along with the sites of 
production of these 
enzymes in the 
digestive system. 
 
By the end of the unit, 
students should be 
familiar with enzyme 
action and understand 
that enzymes are 
proteins with a 
specific shape 
including the active 
site. They should 
recall the lock and key 
model in which the 
substrate has a 
specific shape 
complementary to the 
active site, allowing it 
to bind to the active 
site where the 
reaction takes place, 
releasing products. 
They should be able 
to define enzymes as 
biological catalysts 
that are reused after 
each reaction. 
Students will study the 
effect of high 
temperature and 

Students will study 
breathing and gas 
exchange, and should 
recognise the main 
structures of the gas 
exchange system 
along with their 
functions. They 
should know that gas 
exchange happens in 
the alveoli and 
describe adaptations 
of alveoli. They should 
be able to describe 
the processes of 
ventilation and gas 
exchange and the 
differences in 
composition of inhaled 
and exhaled air. 
  
In studying plant 
tissues and organs, 
students should be 
familiar with the 
different plant tissues 
and their functions. 
They should 
recognise plant 
organs such as a leaf. 
They should 
understand that the 
roots, stem, and 
leaves form a plant 
organ system for 
transport of 

of disinfectants and 
antibiotics. 
students will study the 
prevention of disease 
by vaccination. They 
should know how the 
immune system works 
and what is meant by 
an antigen. They 
should appreciate that 
the shapes of 
antigens and 
antibodies are 
complementary. They 
should understand 
what a vaccine 
contains and how it 
works, giving 
examples, and the 
concept of herd 
immunity. They 
should understand 
that memory cells 
remain in the body to 
provide long-term 
immunity. 
 
Students will study the 
treatment of disease 
by drugs including 
painkillers and 
antibiotics. They 
should understand 
that painkillers such 
as aspirin and 
paracetamol treat the 

and understand how 
each specifically 
affects health, as well 
as recalling the 
dangers of smoking 
whilst pregnant. They 
should have applied 
the concept of a 
causal mechanism to 
data on smoking and 
developing lung 
cancer. Students 
should understand the 
impact of smoking on 
the heart. In 
considering the effect 
of diet and exercise 
on disease, students 
should appreciate the 
connection between 
obesity and other 
diseases such as type 
2 diabetes. 
 
Students have studied 
alcohol and health, 
and should 
understand the effect 
of alcohol on the brain 
and liver, and of 
drinking alcohol 
during pregnancy. 
Finally students 
should be aware of 
the sources and 

factor is limiting. They 
should be confident 
describing the inverse 
square law as applied 
to light intensity. 
 
All students should be 
aware of the fate of 
glucose – its use in 
respiration, and also 
how it can be 
assimilated into starch 
and cellulose. They 
should link this with 
B1.2 Animal and plant 
cells, B1.7 Osmosis, 
and B9 Respiration. 
Students should also 
consider the need for 
nitrate ions as well as 
glucose to make 
proteins, and how 
glucose can be used 
to make lipids. They 
should link this with 
B3.3 The chemistry of 
food where they 
carried out food tests. 
 
Finally students will 
consider the use of 
greenhouses and 
study how the 
conditions can be 
monitored and 
manipulated to 



extremes of pH on 
enzymes in changing 
the active site, which 
denatures the 
enzyme. They should 
be aware of how each 
part of the digestive 
system is adapted to 
provide an optimum 
pH for each enzyme, 
including the role of 
bile in the small 
intestine. 

substances around 
the plant. They should 
be able to state the 
functions of xylem and 
phloem tissue. In 
studying transpiration, 
they should 
understand the 
function of stomata 
and recognise factors 
that affect 
transpiration rate. 
 

symptoms and not the 
cause of disease. 
They should be aware 
that antibiotics are 
drugs used to cure 
bacterial infections. 
They should know 
how they work and be 
aware of the current 
crisis of antibiotic-
resistant strains of 
bacteria, linking with 
work in B14.8 
Antibiotic resistant 
bacteria. Students 
have studied the 
discovery of drugs in 
plants and microbes, 
including the 
discovery of penicillin. 
They should be aware 
of how drugs are 
made today to be 
effective and safe, 
and be able to outline 
the processes of 
clinical trials including 
double blind trials and 
using placebos. 
 
This unit includes the 
higher-tier GCSE 
Biology only topic of 
the production and 
uses of monoclonal 
antibodies. Higher-tier 

carcinogenic effects of 
ionising radiation. 
 

achieve the highest 
rate of 
photosynthesis. 
Higher-tier students 
should have an 
appreciation of the 
economics of 
increasing the rate of 
photosynthesis – they 
should be aware that 
using a greenhouse is 
expensive, and weigh 
it up against the profit 
gained in increased 
biomass. 
students will study 
respiration, and 
should be able to 
recall that this is one 
of the most important 
processes in living 
cells. They should be 
able to describe the 
process of respiration 
and write the word 
equation, and higher-
tier students should 
also be able to write 
the balanced symbol 
equation.  
 
Students will look at 
mitochondria as the 
site of respiration, 
linking this with B1.2 
Animal and plant cells 



GCSE Biology 
students should be 
able to name 
lymphocytes as the 
white blood cells 
responsible for 
producing antibodies. 
They should recall the 
stages in stimulating 
the correct 
lymphocyte to be 
made and then fused 
with a tumour cell to 
form a hybridoma cell. 
They should link this 
work with B2 Cell 
division and B5.9 
Human defence 
responses. They 
should be able to give 
examples of how 
monoclonal antibodies 
are used, as well as 
their disadvantages. 
 

and cell specialisation 
in B1.4 and B1.5. 
Students should be 
able to list examples 
of living processes 
that need the energy 
released from 
respiration. They 
should link this with 
work in B1.9 Active 
transport, in particular 
the transport of 
mineral ions into the 
root hair cell. 
 
Students will study the 
response of humans 
to exercise, including 
changes in heart rate, 
breathing rate, and 
breakdown of 
glycogen, all to 
increase the rate of 
respiration in muscle 
cells. They should link 
this with work on the 
heart and blood 
vessels in B4 
Organising animals 
and plants. 
 
In studying anaerobic 
respiration, students 
should be aware of 
this process in 
mammalian muscles, 



and be able to write 
the word equation. 
Students should be 
aware that anaerobic 
respiration occurs in 
yeast cells and some 
plant cells. They 
should know that 
fermentation is an 
economically 
important reaction and 
be able to write the 
word equation, with 
higher-tier students 
knowing the balanced 
symbol equation for 
fermentation. Higher-
tier students should 
also be able to link 
aerobic respiration in 
mammalian muscles 
to the oxygen debt. 
 
Students will study 
metabolism, and 
should be able to list 
common metabolic 
reactions. They 
should link these with 
B8.1 Photosynthesis 
and B8.3 How plants 
use glucose. Finally 
higher-tier students 
should recall the roles 
of lactic acid, urea 



formation, and the 
liver. 
 

Skills 
 
 

– use appropriate 
apparatus to record 
the volumes of 
liquids, time and pH. 
 – safe use of a water 
bath or electric 
heater. 
 – measure the rate 
of reaction by the 
colour change of 
iodine indicator. 
 – use of qualitative 
iodine reagent to 
identify starch by 
continuous sampling. 
(Biology only) 
– safe use of a 
Bunsen burner and a 
boiling water bath. 
– use of qualitative 
reagents to identify 
biological molecules. 
(Biology only) 

  – use appropriate 
apparatus to record 
length and area.  
– use appropriate 
apparatus and 
techniques to 
observe and measure 
the process of 
bacterial growth.  
– safe and ethical use 
of bacteria to 
measure 
physiological function 
and response to 
antibiotics and 
antiseptics in the 
environment 
– the use of 
appropriate 
techniques and 
qualitative reagents 
in problem-solving 
contexts to find the 
best antibiotic to use 
or the best 
concentration of 
antiseptic to use. 

  - use appropriate 
apparatus to record 
the rate of 
production of oxygen 
gas produced; and to 
measure and control 
the temperature of 
the water in the 'heat 
shield' beaker.  
– safe use of a 
thermometer to 
measure and control 
temperature of water 
bath. 
 - use appropriate 
apparatus and 
techniques to 
observe and measure 
the process of oxygen 
gas production 
– safe and ethical use 
and disposal of living 
pondweed to 
measure 
physiological 
functions and 
responses to light. 
 – measuring rate of 
reaction by oxygen 
gas production. 

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 will learn 
about the 
development of the 
periodic table, 
including the work 
of Dalton, 
Newlands, and 
Mendeleev. Within 
this, students 
should have built 
upon their 
understanding of 

students have 
developed their 
understanding of 
the states of matter 
from KS3. They 
have built upon 
their understanding 
of the particle 
model, using this to 
explain the energy 
transfers involved 
when substances 

students will build 
upon their 
understanding of 
the structure of 
atoms and sub-
atomic particles to 
understand relative 
atomic mass and 
relative formula 
mass. Students 
should be able to 
use relative atomic 

students will revise 
and develop their 
understanding of 
the reactivity series 
from KS3. They will 
study the reactions 
of the metals 
potassium, sodium, 
lithium, calcium, 
magnesium, zinc, 
iron, and copper 
with water and 

students will learn 
about the energy 
transfers that occur 
during chemical 
reactions. They 
should understand 
that an exothermic 
reaction transfers 
energy from the 
system to the 
surroundings, and 
an endothermic 

students have 
learnt about the 
factors that affect 
the rate of a 
reaction, including 
temperature, 
surface area, 
concentration, and 
pressure. Students 
should be able to 
explain the effect of 
each factor on the 



the development of 
scientific models 
from C1 Atomic 
structure. Students 
should understand 
how each stage in 
the development of 
the periodic table 
was facilitated by 
new evidence 
becoming available. 
They should also be 
able to identify the 
importance of an 
inherent pattern to 
the elements and 
how this guided 
Mendeleev’s 
thinking. 
 
Students should 
also develop their 
understanding of 
electronic structures 
from C1 Atomic 
structure, and apply 
this to the 
arrangement of the 
periodic table and 
the chemical 
properties of Group 
0, Group 1, and 
Group 7 elements. 
They should also be 
able to identify 
trends in properties 
and reactivity, and 
higher-tier students 

change state. 
 
Students have also 
learnt about the 
different types of 
bonding in 
substances. They 
should know that 
covalent bonding is 
the sharing of one 
or more pairs of 
electrons between 
non-metal atoms; 
ionic bonding 
involves a metal 
and non-metal 
atom, with the metal 
atom losing one or 
more electrons and 
the non-metal atom 
gaining one or more 
electron; and 
metallic bonding 
involves a 
delocalised sea of 
electrons 
surrounding the 
positive metal ions. 
 
Students should 
have also learnt 
how the bonding of 
a substance affects 
its bulk properties. 
They should be 
able to describe the 
difference in 
bonding and 

masses to calculate 
relative formula 
masses of 
compounds. 
 
For higher-tier 
students, this was 
then related to the 
mole and 
Avogadro’s 
constant, and the 
relevant 
calculations 
introduced. 
Students should be 
able to use the 
equation number of 
moles = mass (g) / 
Ar and use moles to 
balance symbol 
equations and 
calculate reacting 
masses. Students 
studying AQA 
GCSE Chemistry 
have also learnt 
how to calculate the 
percentage yield 
and percentage 
atom economy of a 
reaction. 
 
Students will apply 
their understanding 
of relative atomic 
mass, relative 
formula mass, and 
moles to 

acids and should be 
able to recall and 
describe these 
reactions. They will 
apply their 
understanding of 
the reactivity series 
to displacement 
reactions and the 
extraction of metals, 
as well as 
introducing higher-
tier students to the 
concepts of 
oxidation and 
reduction as the 
loss and gain of 
electrons 
respectively. 
 
Students will also 
learn about salts 
and how they are 
prepared, including 
from metals and 
acids, acids and 
bases, and acids 
and carbonates. 
Students should be 
able to prepare a 
pure, dry sample of 
a salt from an 
insoluble metal 
oxide or carbonate 
as part of the 
required practical. 
 
Finally, students will 

reaction transfers 
energy from the 
surroundings to the 
system. This is a 
key concept 
that students should 
be confident with. 
Students should be 
able to interpret 
experimental data 
to identify if a 
reaction is 
exothermic or 
endothermic and 
should 
be able to describe 
some uses of 
exothermic and 
endothermic 
reactions. 
 
Students will further 
develop their 
qualitative 
understanding of 
the energy transfers 
in a reaction into a 
quantitative 
understanding. 
They should be 
confident with 
sketching and 
interpreting reaction 
profile diagrams 
and higher-tier 
students should be 
able to use bond 
energies to 

rate of reaction 
using collision 
theory – 
understanding that 
each factor 
increases the 
frequency of 
effective collisions, 
not just the number 
of collisions. They 
should also be able 
to explain the effect 
of catalysts on the 
rate of a reaction in 
terms of providing 
an alternative 
reaction pathway 
with a lower 
activation energy. 
 
Students have also 
learnt about 
reversible reactions 
and dynamic 
equilibrium. 
Students should 
apply their 
knowledge on 
endothermic and 
exothermic 
reactions to 
equilibrium 
reactions to be able 
to predict the effect 
of temperature 
changes on the 
reversible reactions 
and the position of 



should be able to 
explain these in 
terms of the 
electronic structure 
of the elements. 
 
Finally, students 
studying AQA 
GCSE chemistry 
were introduced to 
the properties and 
reactions of the 
transition elements. 
Students should be 
able to compare 
these with the 
elements of Group 
1, identify that some 
transition elements 
can form many 
different ions, and 
recognise that they 
are used as 
catalysts. 

properties of giant 
ionic structures, 
simple covalent 
molecules, and 
giant covalent 
structures (including 
different 
arrangements of 
carbon). Students 
should understand 
that covalent, 
metallic, and ionic 
bonding is strong, 
but that it is how the 
particles interact 
(intermolecular 
forces) that 
determines 
properties such as 
melting point, 
boiling point, and 
electrical 
conductivity. 
 
Finally, students 
should have learnt 
about 
nanoparticles, their 
properties, and be 
able to explain how 
the surface area to 
volume ratio of 
nanoparticles is 
different to bulk 
material, and how 
this affects their 
uses. 

concentrations. All 
students should be 
able to carry out 
calculations with 
concentrations in 
g/dm3, and 
students studying 
AQA GCSE 
Chemistry should 
also be confident 
with concentrations 
in mol/dm3 and with 
calculating moles in 
gases. These 
students will also 
carry out a titration 
as part of the 
required practical, 
with higher-tier 
students using their 
results to calculate 
the concentration of 
an unknown 
solution 

learn about the pH 
scale. Higher-tier 
students should be 
able to explain how 
pH relates to 
H+(aq) ion 
concentration and 
the difference 
between strong and 
weak acids. 
students are 
introduced to 
electrolysis. They 
will build upon their 
knowledge from 
Unit C3 to explain 
why ionic 
compounds can 
undergo electrolysis 
when molten or in 
solution. They 
should also be able 
to explain the 
movement of 
particles during 
electrolysis, and the 
reactions that occur 
at the electrodes. 
 
Students will then 
apply their 
understanding of 
electrolysis to the 
extraction of 
aluminium, and 
learn how to 
investigate the 
electrolysis of a 

calculate overall 
energy changes for 
a 
reaction, identifying 
if it is exothermic or 
endothermic. 
 
Students will also 
apply their 
understanding of 
the reactivity series 
and electrolysis to 
chemical cells and 
fuel cells 

the equilibrium. 
Higher-tier students 
should also be able 
to use Le 
Châtelier’s principle 
to explain the effect 
of temperature and 
pressure on the 
position of 
equilibrium. 



solution. They 
should be able to 
predict the products 
of electrolysis and 
higher-tier students 
should be able to 
write balanced half 
equations. 

Skills 
 
 

– Safe use of 
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 
conducting chemical 
reactions, including 
appropriate reagents. 
– Safe use of a range 
of equipment to 
purify and/or 
separate chemical 
mixtures including 
evaporation, 
filtration, 
crystallisation. 
– Safe use and careful 
handling of liquids 
and solids, including 
careful mixing of 
reagents under 

- Use of appropriate 
apparatus to make 
and record a range of 
measurements 
accurately, including 
volume of liquids. 
- The determination 
of concentrations of 
strong acids and 
strong alkalis. 

   - Use of appropriate 
apparatus and 
techniques for 
conducting and 
monitoring chemical 
reactions. 
– Use of appropriate 
apparatus and 
techniques to draw, 
set up and use 
electrochemical cells 
for separation and 
production of 
elements and 
compounds. 
- Use of appropriate 
qualitative reagents 
and techniques to 
analyse and identify 
unknown samples or 
products including 
gas tests for 
hydrogen, oxygen 
and chlorine 
(Chemistry only). 



controlled conditions 

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 

 
 
  



Sir Thomas Fremantle 

Year 10 Curriculum: Physics 
 

 

 

 
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 will 
develop their 
understanding of 
the heating and 
cooling processes, 
which transfer 
energy within a 
material or from one 
object to another. 
They will investigate 
thermal conductivity 
and the differences 
in the processes of 

students will 
examine the 
different sources of 
energy that are 
used to generate 
electricity or provide 
heating for homes. 
They will consider 
the effect of the 
production and use 
of biofuels on the 
environment along 
with the concept of 

students will 
describe the 
structure of an atom 
in terms of charged 
particles and the 
process of charging 
by friction resulting 
in ions and the 
transfer of 
electrons. This 
leads to the concept 
of an electric field 
surrounding 

students will 
compare direct and 
alternating currents 
in terms of current 
direction. An 
oscilloscope will be 
used to analyse 
changes in the 
potential difference 
causing the current 
and to measure the 
peak voltage, 
period and 

students will 
increase their 
understanding of 
the concept of 
density as a 
property of a 
material or object 
by measuring and 
calculating the 
density of solids 
and liquids. This 
leads to a 
discussion of the 

students will 
describe how the 
structure of the 
nucleus was 
discovered by the 
radiation emitted 
during nuclear 
decay and how 
experimentation 
and developments 
in our 
understanding of 
subatomic particles 



thermal conduction 
in metals and non-
metals. 
 
The GCSE Physics 
students will 
describe the 
transfer of energy 
between objects 
through absorption 
and emission of 
infra-red radiation 
as a part of the 
electromagnetic 
spectrum. This 
includes the factors 
that affect the rate 
of this transfer such 
as temperature and 
surface colour. 
Higher tier GCSE 
Physics students 
will apply this 
knowledge to the 
concept of the 
Greenhouse Effect 
and its relationship 
to the wavelength of 
the radiation 
penetrating or being 
absorbed by Earth’s 
atmosphere. 
 
All students will 
analyse the 
changes in 
temperature when a 
material is heated, 

carbon-neutrality 
before outlining the 
use of nuclear 
power in 
comparison to fossil 
fuels. 
 
Student will 
describe and 
evaluate renewable 
resources such as 
wave power, wind 
power, 
hydroelectricity and 
tidal technology and 
how these can be 
used to generate 
electricity in specific 
locations. In 
addition, students 
will describe the 
operation of 
geothermal power 
stations and their 
links to radioactive 
decay. The 
principles of solar 
cells and both 
small-scale and 
large-scale solar 
heating systems 
have been outlined. 
 
The students will 
compare all of the 
energy resources in 
terms of local 
environmental 

charged objects 
causing attractive or 
repulsive forces 
between them. 
 
The students will 
then describe 
electric circuits and 
the components 
used to construct 
them using the 
concept of current 
as the rate of 
charge flow through 
components due to 
a potential 
difference between 
points in the circuit. 
Resistance was 
introduced and the 
cause of a heating 
effect and 
corresponding 
energy transfer. 
Students will 
investigate the 
factors affecting the 
resistance of a wire 
and the 
corresponding 
current-potential 
difference graphs. 
Further 
investigations of the 
components and 
analysis of the 
current-potential 
difference graphs 

frequency of a low 
voltage sinusoidal 
a.c. signal. 
 
The students will 
describe the UK 
mains supply and 
the wires used 
within it, outlining 
the National Grid 
and the high 
voltages associated 
with it. 
Understanding of 
mains circuits, 
including the 
function of the 
neutral and earth 
wires, has been 
applied to three pin 
plugs and a simple 
ring-main. The 
choice of materials 
used for 
construction of 
mains circuits such 
as wires, cables 
and plugs was 
discussed along 
with the need for a 
fuse to prevent 
overheating and 
insulation for 
protection from 
short circuits. 
 
Students will 
mathematically 

states of matter, 
solid liquid and gas, 
the properties of 
matter which is in 
these states and 
the changes which 
occur as a material 
changes from one 
state to another. 
The changes in the 
properties of matter 
were used to 
introduce the kinetic 
theory and to 
analyse the 
changes in 
temperature 
occurring during 
heating and the 
concept of latent 
heat. 
 
The students move 
on to discuss the 
concept of internal 
energy in more 
detail; analysing the 
behaviour of 
particles in a solid, 
liquid or gas as the 
temperature 
changed. Students 
will describe latent 
heat of fusion and 
vaporisation 
mathematically, 
calculating energy 
changes during the 

have driven to 
changes in the 
model used to 
describe the atom 
from the plum 
pudding model, 
through to the 
Rutherford model 
and then Bohr 
model. 
 
The students will 
describe the 
changes in the 
nucleus which 
occur during alpha, 
beta, and gamma 
decay along with 
neutron emission in 
terms of atomic 
(proton) number 
and mass number 
using the 
appropriate nuclear 
notation for 
isotopes. The 
properties of alpha, 
beta, and gamma 
radiation have been 
demonstrated 
leading to a 
discussion of their 
use in thickness 
monitoring and then 
the safety 
measures required 
when using 
radioactive 



leading to the 
experimental 
determination of 
specific heat 
capacity along with 
corresponding 
calculations. The 
concept of specific 
heat capacity will 
then be used to 
explain the choice 
of materials used in 
heating systems.  
 
Finally, the 
reduction of energy 
transfers to the 
surroundings by 
insulation, such as 
loft or cavity wall 
insulation, will be 
studied and applied 
to the context of 
reducing energy 
loss in buildings to 
reduce heating 
costs including the 
idea prioritising 
home 
improvements in 
line with payback 
time. 

impacts such as 
pollution and global 
environment 
impacts such as 
acid rain and 
contribution to 
global warming. 
Finally, the students 
will describe how 
the different 
resources could be 
applied in 
combination to 
meet the base load 
and changing 
energy demands 
throughout a single 
day before finally 
considering the 
capital costs and 
operating cost over 
the operational 
lifetime of the 
resource. 

will show ohmic and 
non-ohmic 
behaviours for 
wires, filaments, 
and diodes. The 
relationship 
between the 
resistance of a 
thermistor and its 
temperature along 
with the relationship 
between the 
resistance of a light-
dependent resistor 
and light level have 
been investigated. 
 
Finally, the students 
investigate and 
analyse a range of 
series and parallel 
circuits describing 
the path of current 
at junctions, the 
potential difference 
across branches 
and components, 
and the effect on 
resistance of series 
and parallel 
branches 

analyse circuits to 
determine the 
power supplied by a 
current and the 
relationship 
between power and 
the resistance of 
components. This 
will be linked back 
to the charge 
transfer in a circuit 
and the concept of 
electrical heating as 
charges move 
within or through 
components. 
 
Finally, students will 
consider the 
importance of 
efficiency within 
mains powered 
electrical devices 
linking this concept 
back to energy 
transfer by a current 
and to the simplified 
system of energy 
efficiency ratings 
used when 
considering the 
purchase of an 
appliance. 

appropriate phase 
changes and 
attempted to 
measure the latent 
heat of fusion for 
ice using electrical 
heating. 
 
The students will 
analyse the 
relationships 
between the 
pressure and 
temperature of a 
fixed mass of gas, 
determining that the 
pressure is 
proportional to the 
absolute 
temperature. They 
described the cause 
of pressure in terms 
of random particle 
behaviour and 
impact between the 
particles and the 
container, 
explaining the 
changes in 
pressure in terms of 
changes in the 
motion of the gas 
particles as the 
temperature 
decreases. 
 
Finally, the GCSE 
Physics students 

materials. 
 
Students will then 
move on to discuss 
the concepts of 
activity, count rate, 
and the patterns in 
radioactive decay 
that explain half-life 
and the associated 
graphs despite the 
random nature of 
individual decays. 
Higher tier students 
will perform 
calculations 
involving the 
relationship 
between the initial 
activity, current 
activity, and half-
life.  
 
GCSE Physics 
students will 
discuss the 
application of 
radioactivity to 
medical tracers 
within the body 
releasing gamma 
rays detected by 
gamma cameras 
and evaluated in 
terms of risks and 
benefits. These 
students will also 
look at both nuclear 



will investigate the 
relationship 
between gas 
pressure and 
volume, 
determining that as 
the pressure 
increases the 
volume of the gas is 
decreased or vice 
versa. Noting that 
this was a linear 
relationship led to 
Boyle’s law and 
calculations based 
on it. The behaviour 
of the gas during 
compression was 
again explained 
using a particle 
model. Higher level 
students also note 
that work was done 
during the 
compression of a 
gas and this can 
have a heating 
effect. 

fission and fusion in 
relation to nuclear 
power. Chain 
reactions involving 
fissionable isotopes 
have been 
described along 
with an outline of a 
fission reactor, its 
fuel rods, control 
rods, and physical 
construction. The 
dangers associated 
with nuclear fission, 
in particular 
accidents and the 
handling of waste 
has been debated. 
Nuclear fusion 
reactions in stars 
was discussed and 
compared to the 
difficulties of 
producing stable 
fission reactions on 
Earth. 

Skills 
 
 

use appropriate 
apparatus to 
make and record 
a range of 
measurements 
accurately, 
including length, 
area, mass, time, 

 use appropriate 
apparatus to 
measure current 
and potential 
difference and to 
explore the 
characteristics of 
a variety of circuit 

  -use appropriate 
apparatus to 
make and record 
measurements of 
length, area, 
mass and volume 
accurately. Use 
such 



volume and 
temperature. 
AT 5 – use, in a 
safe manner, 
appropriate 
apparatus to 
measure energy 
changes/transfers 

elements 
AT 7 - use circuit 
diagrams to 
construct and 
check series and 
parallel circuits 
including a variety 
of common circuit 
elements 

measurements to 
determine the 
density of solid 
objects and 
liquids.- 

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 

Characteristics 
 
 

      

 
 
  


