
Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13

Curriculum 
threshold 
concepts: 
1. Organisms                                       
2. Ecosystems
3. Genes

Overview of main concepts/areas
1. Cells (B1.1)
2. Reproduction (B1.2)
3. Interdependence (B1.3)

Overview of main concepts/areas
1. Tissues and organs (B2.1)
2. Respiration / photosynthesis (B2.2)
3. Life diversity (B2.3)

Overview of main 
concepts/areas
1. Growth and differentiation (B3.1)
2. Human interaction (B3.2)
3. Genetics (B3.3)

Overview of main 
concepts/areas
1. Organ systems (B4.1)
2. Plants and Materials Cycling 
(B4.2)
3. Evolution (B4.3)

Overview of main concepts/areas
1. Feedback and Control (B5.1)
2. Controlling Reproduction and Genetics (B5.2)
3. Examination preparation

Overview of main 
concepts/areas
1. Biological Molecules
2. Cells, Transport and immune 
systems                                                       
3. Exchange of substances and 
mass transport
4. Gentics, variation  and 
Biodiversity

Overview of main concepts/areas
1. Energy transfer in and between organisms        
2. Response and survival                                            
3. Genetics, ecosystems and evolution.                
4. Gene expressions. 

Y11 
Biology 
insert 
B16-
B18 
content

Topic: A1: Cells (B1.1) and A2: 
Reproduction (B1.2)

Topic: Tissues and organs (B2.1) Topic: Growth and differentiation 
(B3.1) (Old AQA Units B1, B2)

Topic: Organ systems (B4.1) (Old 
AQA Units B4, B5, B6) NOTE: 
Include B3 recap from y8

Topic: Feedback and Control (B5.1) (Old AQA Units 
B10, B12)

Topic: Biological molecules and 
cell biology

Topic: Photosynthesis, Respiration, 
Communication

Threshold concept focus: A1: 
Organisms and A2: Genes

Threshold concept focus: Organisms Threshold concept focus: 
Organisms

Threshold concept focus: 
Organisms

Threshold concept focus: Organisms Threshold concept focus: 
Organisms

Threshold concept focus: Ecosystems

Maths in Science focus: Decimals, 
numbers between 0 and 1, scale

Maths in Science focus: Interpretation 
of energy data from tables provided

Maths in Science focus: 
Decimals and standard form

Maths in Science focus: 
Barcharts, two variable graphs

Maths in Science focus: graphing of two variables, ratios 
and percentages

Maths in Science focus: Units, 
decimals, ratios, fractions, 
percentage and estimation

Maths in Science focus: Probability, 
statistical tests, logs to solve magnitude, 
graphs and slopes

Fertile Q:  How does a species 
make more of itself?

Fertile Q: How can I keep my body 
healthy?

Fertile Q: How are living things 
adapted to maximise their chances 
of survival?

Fertile Q: How do the different 
organ systems work to keep us 
alive?

Fertile Q: How is an internal environment in an organism 
controlled?

Fertile Q: A1: What are the 
fundamental builiding blocks of all 
living organisms? A2: How are 
substances transported across 

Fertile Q: A1: How does your body obtain 
energy? A2: How does the process of 
homeostasis lead to a constant internal body 
environment in humans?

Substantive concepts: 
A1: Cell structure
Specialised Cells and Differentiation
Microscopes
Cell Organisation
A2: Sexual and Asexual 
reproduction
Puberty
The Menstrual Cycle
Embryo Development
Plant reproduction

Substantive concepts: 
Gas exchange
Diet & Nutrition
Digestive System
Skeletal & Muscular System
Recreational Drugs

Substantive concepts: 
Eukaryotic and Prokaryotic cells
Cell Transport
Cell Division
Stem Cells
Specialisation
Osmosis and Diffusion

Substantive concepts: 
The Heart & Blood
The Nervous System
Health & Disease
Defence against Disease
Development of Drugs

Substantive concepts: 
Homeostasis
The Endocrine System
Plant Hormones
The Brain
The Eye

Substantive concepts: 
Monomers
Polymers
Carbohydrates
Lipids
Cell structure
Cell specialisation 
Cellular Transport

Substantive concepts: 
Photosynthesis
Respiration
Energy
Nervous Coordination
Homeostasis
Evolution

Content: 
A1: Cell structure
Living things are called organisms 
and carry out the 8 life processes: 
movement, respiration, sensitivity, 
growth, reproduction, excretion and 
nutrition
All living things are made of cells
Unicellular organisms are made of 
only one cell e.g. bacteria
Multicellular organisms are made of 
many cells e.g. humans
Animal and plant cells contain a 
nucleus, cell membrane, ribosomes, 
mitochondria and cytoplasm
Only plant cells contain a cell wall, 
vacuole and chloroplasts
The nucleus controls the cell's 
activities because it contains DNA
The cell membrane controls what 
enters and leaves the cell
The cytoplasm is a jelly-like 
substance where reactions happen
The cell wall surrounds plant cells 
and provides strength and support
The chloroplasts are where 
photosynthesis take place and 
contain chlorophyll to absorb 

Content: 
Gas exchange
The lungs are made up of the trachea, 
bronchi, alveoli and the capillary network 
surrounding the alveoli.
The functions of parts of the respiratory 
tract: trachea, bronchus and alveoli
Breathing is the mechanical action of the 
diaphragm and intercostal muscles, 
causing inhalation and exhalation
Respiration is a chemical reaction that 
releases energy in cells 
Oxygen is diffuses from air in alveoli into 
the blood to be transported around the 
body for respiration
Carbon dioxide is a waste product from 
respiration and is transported from 
respiring cells, into blood which diffuses 
into alveoli to be breathed out
The alveoli are well adapted for gas 
exchange because they have a massive 
surface area for diffusion to take place
Alveoli adaptations: numerous, spherical 
in shape (large surface area : volume), 
have one-cell thick walls and are moist.
Exercise, asthma and smoking all have 
an impact on the human gas exchange 
system. 

Content: 
Eukaryotic and prokaryotic cells
Electron microscopes have a 
greater magnification and 
resolution than the light 
microscope allowing scientists to 
study cells in greater detail
Magnification = size of image / size 
of real object
Cells contain mitochondria to 
release energy for cellular use and 
ribosomes to make proteins for the 
cell
Eukaryotic cells have genetic 
material contained in the nucleus
 Plants and animals are made from 
eukaryotic cells
Prokaryotic cells have DNA in the 
cytoplasm arranged in small rings 
called plasmids and in a larger 
loop
Bacteria are prokaryotic cells
Prokaryotic cells are much smaller 
than eukaryotic cells
The length of prokaryotic cells 
range between 1 µm to 10 µm and 
the length of eukaryotic cells range 
between 10 µm to 100 µm (human 

Content: 
The Heart
The heart is an organ that pumps 
blood around the body in a double 
circulatory system. The right 
ventricle pumps blood to the lungs 
where gas exchange takes place. 
The left ventricle pumps blood 
around the rest of the body.
Some of the blood vessels 
associated with the heart include 
the aorta, vena cava, pulmonary 
artery, pulmonary vein and 
coronary arteries. 
The natural resting heart rate is 
controlled by a group of cells 
located in the right atrium that act 
as a pacemaker. Artificial 
pacemakers are electrical devices 
used to correct irregularities in the 
heart rate.
The body contains three different 
types of blood vessel:arteries, 
veins and capillaries. The structure 
of the blood vessels relates to their 
functions.
Cardiovascular diseases are 
treated by the use of drugs, 

Content: 
Homeostasis is the regulation of the internal conditions of 
a cell or organism to maintain optimum conditions for 
function in response to internal and external changes.
Homeostasis maintains optimal conditions for enzyme 
action and all cell functions. In the human body, including 
control of blood glucose concentration, body temperature 
and water levels.

Automatic control systems may involve nervous 
responses or chemical responses. All control systems 
include:
• cells called receptors, which detect stimuli (changes in 
the environment)
• coordination centres (such as the brain, spinal cord and 
pancreas) that receive and process information from 
receptors
• effectors, muscles or glands, which bring about 
responses which restore optimum levels.

The Endocrine System
The endocrine system is composed of glands which 
secrete chemicals called hormones directly into the 
bloodstream. The blood carries the hormone to a target 
organ where it produces an effect. Compared to the 
nervous system the effects are slower but act for longer. 
The pituitary gland in the brain is a ‘master gland’ which 
secretes several hormones into the blood in response to 

Content: 
Monomers and polymers
Carbohydrates
Lipids
Proteins
Nucleic acids are important 
information-carrying molecules
ATP
Water
Inorganic ions
Cell structure
All cells arise from other cells
Transport across cell membranes 
Cell recognition and the immune 
system

Content:
Energy transfers in and between organisms
Photosynthesis
Respiration
Energy and ecosystems
Nutrient cycles.
Organisms respond to changes in their 
internal and external environments
Stimuli, both internal and external, are 
detected and lead to a response
Survival and response
Receptors 
Control of heart rate
Nervous coordination
Nerve impulses
Synaptic transmission
Skeletal muscles are stimulated to contract 
by nerves and act as effectors
Homeostasis is the maintenance of a stable 
internal environment
Principles of homeostasis and negative 
feedback
Control of blood glucose concentration
Control of blood water potential
Genetics, populations, evolution and 
ecosystems
Inheritance
Populations

A1 Performance: Extended 
writing 'What are all living things 
made of?'

A1 Performance: Extended writing: 
How can I keep my body healthy?

A1 Performance: Extended 
writing: How are living things 
adapted to maximise their chances 
of survival?

A1 Performance: Extended 
writing: How do our different organ 
systems work to keep us alive?

A1 Performance: Extended writing How is an internal 
environment in an organism controlled?

A1 Performance: Extended 
writing: What are the 
fundamental builiding blocks of all 
living organisms?

A1 Performance: Extended writing: How 
does your body obtain energy?

A2 Extended quiz and 
performance: Incorporated within 
main end of term extended quiz. No 
new content taught this half term.

A2 Extended quiz and performance: 
Incorporated within main end of term 
extended quiz. No new content taught 
this half term.

A2 Extended quiz and 
performance: Extended writing: 
How do different organisms 
grow/develop and how could this 
knowledge be used in a medical 
setting?

A2 Extended quiz and 
performance: Extended writing: 
In the development of a vaccination 
against Covid-19 many different 
steps have to be taken to ensure 
the vaccination is safe. What are 
these steps and why are they so 
important?

A2 Extended quiz and performance: Extended 
writing: How is the eye adapted to carry out it's function?

A2 Extended quiz and 
performance: Extended 
writing: How are substances 
transported across cell 
membranes?

A2 Extended quiz and performance: 
Extended writing: How does the process of 
homeostasis lead to a constant internal body 
environment in humans?

Topic: Interdependence (B1.3) Topic: Respiration / photosynthesis 
(B2.2) and Life diversity (B2.3)

Topic: Human interaction (B3.2) 
(Old AQA Units B18)

Topic: Plants and Materials 
Cycling (B4.2)) (Old AQA Units 
B8, B17, B9)

Topic: Controlling Reproduction (B5.2) (Old AQA Units 
B11)

Topic: Exchange of substances 
and mass transport

Topic: Genetics

Threshold concept focus: 
Ecosystems

Threshold concept focus: A1: 
Ecosystems and A2: Genes

Threshold concept focus: 
Ecosystems

Threshold concept focus: 
Ecosystems

Threshold concept focus: Genes Threshold concept focus: 
Genes

Threshold concept focus: Genes

Maths in Science focus: Bar charts 
and pie charts

Maths in Science focus: Graphing of 
the different factors affecting 
photosynthesis

Maths in Science focus: Ratios 
and sugnificant figures

Maths in Science focus: Standard 
form, decimals, surface area, 
volume

Maths in Science focus: Standard form, decimals, 
surface area, volume

Maths in Science focus: 
Exponentials, logs, significant 
figures and uncertainty

Maths in Science focus: Rates of change, 
tangents, angles, shapes

Fertile Q: How do different 
organisms on our planet affect each 
other?

Fertile Q: A1: How does photosynthesis 
produce sugars and how do organisms 
use this? A2: How do you inherit 
characteristics from both your parents?

Fertile Q: How can humans 
ensure a sustainable environment?

Fertile Q: How do materials cycle 
through different organisms?

Fertile Q: How do different organisms reproduce? Fertile Q: How do cells and 
organisms carry out exchanges 
with their external environment to 
maintain their internal 
environment?’.

Fertile Q: How can our understanding of 
gene expression be used in medicine?

Substantive concepts: 
Ecosystems
Feeding Relationships
Competition
Biotic and Abiotic Factors

Substantive concepts: 
A1: Aerobic respiration
Anaerobic respiration
Photosynthesis
Plant Minerals A2: Variation
Selective Breeding
Adaptation

Substantive concepts: 
Biodiversity
Global Warming
Food Security
Biotechnology
Sustainable Farming
Pyramids of Biomass

Substantive concepts: 
Plant Structure
Transpiration
Material Cycling
Decomposition
Disease in Plants
Respiration and Photosynthesis

Substantive concepts: 
Reproductive Hormones
Contraception
Infertility Treatments

Substantive concepts: 
Digestion
DNA
Protein Synthesis
Genetics
Immune System
Gas exchange

Substantive concepts: 
Gene expressions
Populations
Gene technology

Content: 
Ecosystems
An ecosystem is the interaction of a 
community of organisms with the 
non-living parts of their habitat
A population is a group of the same 
organism
A community is made of several 
different populations living in the 
same area that depend on each 
other for survival 
If there is a change in one 
population then this affects other 
population in the community
Sampling techniques are used to 
measure the size of a population in a 
habitat
Transects and quadrats are used to 
count the number of individuals in a 
specific location and area

Feeding relationships
Feeding relationships within a 
community can be represented by 
food chains and webs
Producers are plants that can make 
their own food (glucose) using 
sunlight

Content: 
A1: Aerobic respiration
Respiration is a chemical reaction that 
gives out heat (exothermic)
Respiration is carried out in all cells 
continuously, to release energy for 
movement, keeping warm and for other 
chemical reactions to build molecules
Respiration is carried out in the 
mitochondria within cells
Aerobic respiration uses oxygen and 
releases more energy than anaerobic 
respiration
Large amounts of glucose are used in 
respiration.
Glucose + oxygen --> carbon dioxide + 
water
C6H12O6 + O2 --> CO2 + H2O
During exercise, cells require a greater 
rate of respiration to provide more 
energy for movement
Heart rate, breathing rate and breathing 
volume all increase during exercise to 
meet the increased demand for the 
reactants of respiration

Anaerobic respiration
Anaerobic respiration takes place 

Content: 
Biodiversity
Biodiversity is the variety of all the 
different species in an ecosystem
The biodiversity of a habitat can be 
measured by using sampling 
techniques to count the abundance 
of difference species
High biodiversity in an ecosystem 
makes it stable because one 
species will not depend on another 
species alone
Many human activities are 
reducing biodiversity on Earth
For future survival of humans, we 
must take action now to maintain 
and increase biodiversity on Earth
Recent rapid growth in the global 
human population means that 
more resources are being used 
and more waste is produced
Pollution is caused when human 
waste isn’t properly handled, for 
example: air pollution from smoke, 
land pollution from landfill rubbish 
and water pollution from sewage 
and fertiliser
Pollution kills animals and plants 

Content: 
Plant Structure
Plant tissues are related to their 
functions. Plant tissues include 
epidermal tissues, palisade 
mesophyll, spongy mesophyll, 
xylem and phloe, meristem tissue 
found at the growing tips of shoots 
and roots.
The leaf is a plant organ, containing 
the epidermis, palisade and spongy 
mesophyll, xylem and phloem, and 
guard cells surrounding stomata.

Transpiration is the process of 
water moving through a plant and 
its evaporation from parts such as 
through the stomata on the 
undersside of leaves.
Changing temperature, humidity, 
air movement and light intensity 
affect the rate of transpiration.The 
roots, stem and leaves form a plant 
organ system for transport of 
substances around the plant.
Root hair cells are adapted for the 
efficient uptake of water by 
osmosis, and mineral ions by active 

Contact:
Hormones have a number of roles in human reproduction, 
including the menstrual cycle.
During puberty reproductive hormones cause secondary 
sex characteristics to develop.
Testosterone is the main male reproductive hormone 
produced by the  testes and it stimulates sperm 
production.

Several hormones are involved in the menstrual cycle of a 
woman.
Follicle stimulating hormone (FSH) causes maturation of 
an egg in the ovary.
Luteinising hormone (LH) stimulates the release of the 
egg.
Oestrogen and progesterone are involved in maintaining 
the uterus lining.
FSH, oestrogen, LH and progesterone interact in the 
control of the menstrual cycle.

Fertility can be controlled by a variety of hormonal and 
non-hormonal methods of contraception.
Oral contraceptives contain hormones to inhibit FSH 
production so that no eggs mature.
Injection, implant or skin patch of slow release 
progesterone inhibit the maturation and release of eggs 
for a number of months or years.
Barrier methods such as condoms and diaphragms 

Content: 

Organisms exchange substances 
with their environment
Surface area to volume ratio
Gas Exchange
Digestion and absorption
Mass transport
 Mass transport in animals
 Mass transport in plants

Content: 
Genetics, populations, evolution and 
ecosystems
Inheritance
Populations
Evolution may lead to speciation
Populations in ecosystems
The control of gene expression
Alteration of the sequence of bases in DNA 
can alter the structure of proteins
Gene expression
Most of a cell’s DNA is not translated
Regulation of transcription and translation
Gene expression and cancer
Using genome projects
Gene technologies allow the study and 
alteration of gene function allowing a better 
understanding of organism function and the 
design of new industrial and medical 
processes
Recombinant DNA technology
Differences in DNA between individuals of 
the same species can be exploited for 
identification and diagnosis of heritable 
conditions
Genetic fingerprinting

No new content taught this half term
A1 Performance: Extended writing: How 
does photosynthesis produce sugars 
and how do organisms use this? 

A1 Performance: Extended 
writing: How can we as humans 
ensure a sustainable environment?

A1 Performance: Extended 
writing: How do materials cycle 
through different organisms?

A1 Performance: Extended writing: How do different 
organisms reproduce? (Inlcude reference to both 
examples of sexual and asexual reproduction?)

A1 Performance: Extended 
writing: Is the immune system 
always a friend and how can it be 
a negative?

A1 Performance: Extended writing: How 
can our understanding of gene expression be 
used in medicine?

A2 Performance: Extended writing: 
How do different organisms on our 
planet affect each other?

A2 Performance: Extended writing: 
How do you inherit characteristics from 
both of your parents?

A2 Performance: Extended 
writing: How can we ensure food 
security to feed an ever expanding 
population?

A2 Performance: Extended 
writing: How do the processes of 
photosynthesis and respiration 
work together to bring about the 
survival of a plant?

Revision

A2 Performance: Extended 
writing: How are materials 
transported through an animal 
and a plant and how are these 
processes similar but different?

A2 Performance: Extended writing: How 
can gene technology be used to overcome 
disease?

Topic: Genetics (B3.3) Old AQA 
Units B13)

Topic: Evolution (B4.3) (Old AQA 
Units B14, B15)

Topic: Genetics, variation  and 
Biodiversity

Threshold concept focus: 
Genes

Threshold concept focus: Genes Threshold concept focus: 
Ecosystems

Maths in Science focus: Scale, 
magnitude, plot variables

Maths in Science focus: Large 
numbers, standrad form, rate of 
change / slope

Maths in Science focus: Means, 
subject of an equation, algebra 
and rearranging formulae

Fertile Q: How are different 
characteristics inherited and how 
do clones form?

Fertile Q: How did Darwin's theory 
of natural selection explain the 
number of different species on 
Earth?

Fertile Q: A1: How does the 
inheritence of DNA from one 
generation to the next introduce 
variety into a population? A2: 
How are organisms classified 
using the systems of 
classification?

Substantive concepts: 
Sexual and Asexual reproduction
Genes and DNA
Genetic Engineering
Cloning
Monohybrid Inheritance
Development of Gene Theory

Substantive concepts: 
Bacterial resistance
Classification
The Theory of Evolution by Natural 
Selection

Substantive concepts: 
Diversity
Mass Transport
Photosynthesis
Respiration
Inheritence
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Spring 
Assessments



Content: 
Advantages of sexual reproduction: 
It produces variation in the 
offspring,  if the environment 
changes variation gives a survival 
advantage by natural selection, 
natural selection can be speeded 
up by humans in selective 
breeding to increase food 
production.
Advantages of asexual 
reproduction: only one parent 
needed, more time and energy 
efficient as do not need to find a 
mate, faster than sexual 
reproduction, and many identical 
offspring can be produced when 
conditions are favourable.
Some organisms reproduce by 
both methods depending on the 
circumstances. Malarial parasites 
reproduce asexually in the human 
host, but sexually in the mosquito. 
Many fungi reproduce asexually by 
spores but also reproduce sexually 
togive variation.Many plants 
produce seeds sexually, but also 
reproduce asexually by runners 

Content: 
Bacterial Resistance
Bacteria can evolve rapidly 
because they reproduce at a fast 
rate.
Mutations of bacterial pathogens 
produce new strains. Some strains 
might be resistant to antibiotics, 
and so are not killed. They survive 
and reproduce, so the population of 
the resistant strain rises. The 
resistant strain will then spread 
because people are not immune to 
it and there is no effective 
treatment.
MRSA is resistant to antibiotics.
To reduce the rate of development 
of antibiotic resistant strains 
doctors should not prescribe 
antibiotics inappropriately, such as 
treating non-serious or viral 
infections. Patients should 
complete their course of antibiotics 
so all bacteria are killed and none 
survive to mutate and form 
resistant strains. The agricultural 
use of antibiotics should be 
restricted.

Content: 
Genetic information, variation and 
relationships between organisms
DNA, genes and chromosomes
DNA and protein synthesis
Genetic diversity can arise as a 
result of mutation or during 
meiosis
Genetic diversity and adaptation
Species and taxonomy
Biodiversity within a community
Investigating diversity.

A1 Performance: Extended 
writing: How are different 
characteristics inherited and how 
can we use this knowledge to 
explain how genetic diseases can 
be passed from one generation to 
another?

A1 Performance: Extended 
writing: How did Darwin's theory of 
natural selection explain the 
number of different species on 
Earth?

A1 Performance: Extended 
writing: How does the inheritence 
of DNA from one generation to the 
next introduce variety into a 
population?

July Assessments

A2 Extended quiz and 
performance: Incorporated within 
main end of term extended quiz. No 
new content taught this half term.

A2 Extended quiz and performance: 
Incorporated within main end of term 
extended quiz. No new content taught 
this half term.

A2 Extended quiz and 
performance: What are the 
advantages and disadvantages of 
gene therapy and why do we use 
this treatment?

A2 Extended quiz and 
performance: How has the 
development of antibiotic 
resistance in bacteria such as 
MRSA occurred, why is it so 
problematic and how can we 
prevent the formation of further 
antiobiotic resistant bacteria?

A2 Extended quiz and 
performance: Extended writing: 
How are organisms classified 
using the systems of 
classification?

External exams
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External exams


