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THE SCIENCE DEPARTMENT 
Year 10 GCSE Biology Curriculum  

Year 10 
Spring Term 

B8 Plants 
Construct: 

 
In this section we will explore how plants harness the Sun’s energy in photosynthesis in order to make 
food. This process liberates oxygen which has built up over millions of years in the Earth’s atmosphere. 

Source of 
knowledge 

T:Science\Curriculum\KS4\BIOLOGY\AQA GCSE 1-9 2019\B8 Plants 
Kerboodle GCSE Biology Chapter 1 Page 16-19 (osmosis), Chapter 4 Page 62-71 (transport), 

Chapter 8 Page 124-133 (photosynthesis) 

Knowledge 

Water may move across cell membranes via osmosis. 
Osmosis is the diffusion of water from a dilute solution to 
a concentrated solution through a partially permeable 
membrane. 
 
Students should be able to: 
•• use simple compound measures of rate of water uptake 
•• use percentages 
•• calculate percentage gain and loss of mass of plant 
tissue. 
Students should be able to plot, draw and interpret 
appropriate 
graphs. 
 
Photosynthesis is represented by the equation: 
carbon dioxide + water ->glucose + oxygen 
Students should recognise the chemical symbols: 
CO2, H2O, O2 and C6H12O6. 
 
Students should be able to describe photosynthesis as an 
endothermic reaction in which energy is transferred from 
the 
environment to the chloroplasts by light. 
 
Students should be able to explain the effects of 
temperature, light 
intensity, carbon dioxide concentration, and the amount 
of chlorophyll 
on the rate of photosynthesis. 
 
Students should be able to: 
•• measure and calculate rates of photosynthesis 

Students will apply the knowledge by;  
 
WS 1.2 
Recognise, draw and 
interpret diagrams that 
model osmosis. 
 
MS 1a, 1c 
 
 
 
 
MS 4a, 4b, 4c, 4d 
 
 
Practical skills 
Required practical activity 2: 
investigate the effect of a range of 
concentrations of salt or sugar 
solutions on the mass of plant 
tissue. 
 
AT skills covered by this practical 
activity: biology AT 1, 3 and 5 
 
 
Required practical activity 5: 
investigate the effect of light 
intensity on the rate of 
photosynthesis 
using an aquatic organism such as 
pondweed. 
AT skills covered by this practical 
activity: biology AT 1, 2, 3, 4 and 5. 
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•• extract and interpret graphs of photosynthesis rate 
involving one 
limiting factor 
•• plot and draw appropriate graphs selecting 
appropriate scale for 
axes 
•• translate information between graphical and numeric 
form. 
 
(HT only) These factors interact and any one of them may 
be the 
factor that limits photosynthesis. 
(HT only) Students should be able to explain graphs of 
photosynthesis 
rate involving two or three factors and decide which is 
the limiting 
factor. 
 
(HT only) Students should understand and use inverse 
proportion 
– the inverse square law and light intensity in the context 
of 
photosynthesis. 
(HT only) Limiting factors are important in the economics 
of 
enhancing the conditions in greenhouses to gain the 
maximum rate of 
photosynthesis while still maintaining profit. 
 
The glucose produced in photosynthesis may be: 
•• used for respiration 
•• converted into insoluble starch for storage 
•• used to produce fat or oil for storage 
•• used to produce cellulose, which strengthens the cell 
wall 
•• used to produce amino acids for protein synthesis. 
To produce proteins, plants also use nitrate ions that are 
absorbed 
from the soil. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS 3d 
Solve simple algebraic 
equations. 
MS 1a, 1c, 2c, 3d, 4a, 4c 
 
 
 
 
MS 3a, 3d 
(HT only) WS 1.4 
Use data to relate limiting 
factors to the cost 
effectiveness of adding heat, 
light or carbon dioxide to 
greenhouses. 

Vocabulary 

 cellulose  
the complex carbohydrate that makes up plant and algal cell walls and gives them strength 

chlorophyll  
the green pigment contained in the chloroplasts 

chloroplasts  
the organelles in which photosynthesis takes place 

hypertonic (osmosis)  
a solution that is more concentrated than the cell contents 

hypotonic (osmosis)  
a solution that is less concentrated than the cell contents 

isotonic (osmosis)  
a solution that is the same concentration as the cell contents 

osmosis  
the diffusion of water through a partially permeable membrane from a dilute solution (which has a high 



concentration of water) to a concentrated solution (with a low concentration of water|) down a 
concentration gradient 

partially permeable membrane  
a membrane that allows only certain substances to pass through 

permanent vacuole  
space in the cytoplasm filled with cell sap 

phloem  
the living transport tissue in plants that carries dissolved food (sugars) around the plant 

plasmolysis  
the state of plant cells when so much water is lost from the cell by osmosis that the vacuole and cytoplasm 
shrink and the cell membrane pulls away from the cell wall 

stomata  
openings in the leaves of plants, particularly on the underside and opened and closed by guard cells, 
allowing gases to enter and leave the leaf 

turgor  
the pressure inside a plant cell exerted by the cell contents pressing on the cell wall 

turgor  
the pressure inside a plant cell exerted by the cell contents pressing on the cell wall 

xylem  
the non-living transport tissue in plants that transports water from the roots to the leaves and shoots 

epidermal  
the name given to cells that make up the epidermis or outer layer of an organism 

guard cells  
surround the stomata in the leaves of plants and control their opening and closing 

palisade mesophyll  
the upper layer of the mesophyll tissue in plant leaves made up of closely packed cells that contain many 
chloroplasts for photosynthesis 

phloem  
the living transport tissue in plants that carries dissolved food (sugars) around the plant 

spongy mesophyll  
the lower layer of mesophyll tissue in plant leaves that contains some chloroplasts and many large air spaces 
to give a big surface area for the exchange of gases 

translocation 
the movement of sugars from the leaves to the rest of the plant through the phloem 

transpiration  
the loss of water vapour from the leaves of plants through the stomata when they are opened to allow gas 
exchange for photosynthesis. It involves evaporation from the surface of the cells and diffusion through the 
stomata 

endothermic reaction  
a reaction that requires a transfer of energy from the environment 

glucose  
a simple sugar 

limiting factors  
limit the rate of a reaction, for example photosynthesis  



photosynthesis 
the process by which plants make food using carbon dioxide, water, and light 

Assessment  

 

 

GCSE Biology 
Summer term 

Animal Transport 

Construct: 

Source of 
knowledge AQA Biology Third Edition 

Knowledge 

Blood is a tissue consisting of plasma, in which the red 
blood cells, white blood cells and platelets are 
suspended. 

Students should know the functions of each of these 
blood components. 
 
Students should be able to recognise different types of 
blood cells in a photograph or diagram, and explain how 
they are adapted to their functions. 
 
4.2.2.4  Coronary heart disease: a non-communicable 
disease 
Students should be able to evaluate the advantages and 
disadvantages of treating cardiovascular diseases by 
drugs, mechanical devices or transplant. 

In coronary heart disease layers of fatty material build up 
inside the coronary arteries, narrowing them. This 
reduces the flow of blood through the coronary arteries, 
resulting in a lack of oxygen for the heart muscle. Stents 
are used to keep the coronary arteries open. Statins are 
widely used to reduce blood cholesterol levels which 
slows down the rate of fatty material deposit. 

In some people heart valves may become faulty, 
preventing the valve from opening fully, or the heart 
valve might develop a leak. Students should understand 
the consequences of faulty valves. Faulty heart valves 
can be replaced using biological or mechanical valves. 

In the case of heart failure a donor heart, or heart and 
lungs can be transplanted. Artificial hearts are 
occasionally used to keep patients alive whilst waiting for 
a heart transplant, or to allow the heart to rest as an aid 
to recovery. 
 

Students will apply the knowledge by;  
 
AT 7 

Observing and drawing blood cells 
seen under a microscope. 

WS 1.5 

Evaluate risks related to use of blood 
products. 
 
 
WS 1.4 

WS 1.3 

Evaluate methods of treatment 
bearing in mind the benefits and risks 
associated with the treatment. 
 
 
 

Vocabulary aorta  



the artery that leaves the heart from the left ventricle and carries oxygenated blood to the body 

arteries  
blood vessels that carry blood away from the heart. They usually carry oxygenated blood and have a pulse 

atria  
the upper chambers of the heart 

capillaries  
the smallest blood vessels. They run between individual cells and have a wall that is only one cell thick 

coronary arteries  
the blood vessels that supply oxygenated blood to the heart muscle 

double circulatory system  
the circulation of blood from the heart to the lungs is separate from the circulation of blood from the heart 
to the rest of the body 

haemoglobin  
the red pigment that carries oxygen around the body in the red blood cells 

plasma  
the clear yellow-liquid part of the blood that carries dissolved substances and blood cells around the body 

platelets  
fragments of cells in the blood that play a vital role in the clotting mechanism of the blood 

pulmonary artery  
the large blood vessel that takes deoxygenated blood from the right ventricle of the heart to the lungs 

pulmonary vein  
the large blood vessel that carries oxygenated blood from the lungs back to the left atrium of the heart 

red blood cells  
biconcave cells that contain the red pigment haemoglobin and carry oxygen around the body in the blood 

statins  
drugs used to lower blood cholesterol levels and improve the balance of high- to low-density lipoproteins in 
the blood 

stent  
a metal mesh placed in a blocked or partially blocked artery. They are used to open up the blood vessel by 
the inflation of a tiny balloon 

urea  
the waste product formed by the breakdown of excess amino acids in the liver 

veins  
blood vessels that carry blood away from the heart. They usually carry deoxygenated blood and have valves 
to prevent the backflow of blood 

vena cava  
the large vein that brings deoxygenated blood from the body into the heart 

ventricles  
chambers of the heart that contract to force blood out of the heart 

white blood cells  
blood cells involved in the immune system of the body. They engulf pathogens and make antibodies and 
antitoxins 



Assessment  

 

 

GCSE Biology 
Spring Term 

Respiration 

Construct: 

Source of 
knowledge 

AQA Biology Third Edition: Pages 134-143 
T:\Science\Curriculum\KS4\BIOLOGY\AQA GCSE  2015\Y10 Biology\4.4 Bioenergetics 

 

Knowledge 

4.4.2 Respiration 
4.4.2.1 Aerobic and anaerobic respiration 

Students should be able to describe cellular respiration as 
an exothermic reaction which is continuously occurring in 
living cells. 
The energy transferred supplies all the energy needed for 
living processes. 
Respiration in cells can take place aerobically (using 
oxygen) or anaerobically (without oxygen), to transfer 
energy. 
Students should be able to compare the processes of 
aerobic and anaerobic respiration with regard to the 
need for oxygen, the differing products and the relative 
amounts of energy transferred. 
Organisms need energy for: 
•• chemical reactions to build larger molecules 
•• movement 
•• keeping warm. 
 
Aerobic respiration is represented by the equation: 
glucose + oxygen carbon dioxide + water 
 
Students should recognise the chemical symbols: 
C6H12O6, O2, CO2 and H2O. 
Anaerobic respiration in muscles is represented by the 
equation: 
glucose lactic acid 
 
As the oxidation of glucose is incomplete in anaerobic 
respiration much less energy is transferred than in 
aerobic respiration. 
Anaerobic respiration in plant and yeast cells is 
represented by the 
 
equation: 
glucose ethanol + carbon dioxide 
 
Anaerobic respiration in yeast cells is called fermentation 
and has economic importance in the manufacture of 
bread and alcoholic drinks. 

Students will apply the knowledge by;  
 
AT 1, 3, 4 
Investigations into the 
effect of exercise on the 
body. 
 
Practical skills 
 
Investigating Anaerobic Respiration In 
Yeast Experiment.  
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4.4.2.2 Response to exercise 

During exercise the human body reacts to the increased 
demand for energy. 
 
The heart rate, breathing rate and breath volume 
increase during exercise to supply the muscles with more 
oxygenated blood. 
 
If insufficient oxygen is supplied anaerobic respiration 
takes place in muscles. The incomplete oxidation of 
glucose causes a build up of lactic acid and creates an 
oxygen debt. During long periods of vigorous 
activity muscles become fatigued and stop contracting 
efficiently. 

4.4.2.3 Metabolism 

Students should be able to explain the importance of 
sugars, amino acids, fatty acids and glycerol in the 
synthesis and breakdown of carbohydrates, proteins and 
lipids. 
 
Metabolism is the sum of all the reactions in a cell or the 
body. 
 
The energy transferred by respiration in cells is used by 
the organism for the continual enzyme controlled 
processes of metabolism that synthesise new molecules. 
 
Metabolism includes: 
•• conversion of glucose to starch, glycogen and cellulose 
•• the formation of lipid molecules from a molecule of 
glycerol and three molecules of fatty acids 
•• the use of glucose and nitrate ions to form amino 
acids which in turn are used to synthesise proteins 
•• respiration 
•• breakdown of excess proteins to form urea for 
excretion. 
All of these aspects are covered in more detail in the 
relevant specification section but are linked together 
here. 

Vocabulary 

 aerobic respiration  
an exothermic reaction in which glucose is broken down using oxygen to produce carbon dioxide and water 
and release energy for the cells 

anaerobic respiration  
an exothermic reaction in which glucose is broken down in the absence of oxygen to produce lactic acid in 
animals and ethanol and carbon dioxide in plants and yeast. A small amount of energy is transferred for the 
cells 

endothermic reaction  



a reaction that requires a transfer of energy from the environment  

exothermic reaction  
a reaction that transfers energy to the environment 

glycogen  
carbohydrate store in animals 

lactic acid  
the end product of anaerobic respiration in animal cells 

oxygen debt  
the extra oxygen that must be taken into the body after exercise has stopped to complete the aerobic 
respiration of lactic acid 

Assessment  

 

 

Year 10 
Spring Term 

Hormones B11.1-12.5  

Construct:  

Source of 
knowledge 

T:\Science\Curriculum\KS4\BIOLOGY\AQA GCSE 1-9 2019\Year 9 New Curriculum\B7 
Adaptations (DHO) 

AQA GCSE Biology Student Book. P160-193 

Knowledge 

4.5.3  Hormonal coordination in humans 

4.5.3.1  Human endocrine system 
Students should be able to describe the principles of 
hormonal coordination and control by the human 
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 
body conditions. These hormones in turn act on other 
glands to stimulate other hormones to be released to 
bring about effects. 

Students should be able to identify the position of the 
following on a diagram of the human body: 

• pituitary gland 

• pancreas 

• thyroid 

• adrenal gland 

• ovary 

 
 
 
 
. 
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testes. 
 

4.5.3.2  Control of blood glucose concentration 
Blood glucose concentration is monitored and controlled 
by the pancreas. 

If the blood glucose concentration is too high, the 
pancreas produces the hormone insulin that causes 
glucose to move from the blood into the cells. In liver and 
muscle cells excess glucose is converted to glycogen for 
storage. 

Students should be able to explain how insulin controls 
blood glucose (sugar) levels in the body. 

Type 1 diabetes is a disorder in which the pancreas fails 
to produce sufficient insulin. It is characterised by 
uncontrolled high blood glucose levels and is normally 
treated with insulin injections. 

In Type 2 diabetes the body cells no longer respond to 
insulin produced by the pancreas. A carbohydrate 
controlled diet and an exercise regime are common 
treatments. Obesity is a risk factor for Type 2 diabetes. 

Students should be able to compare Type 1 and Type 2 
diabetes and explain how they can be treated. 
 
Students should be able to extract information and 
interpret data from graphs that show the effect of insulin 
in blood glucose levels in both people with diabetes and 
people without diabetes. 
 
 
(HT only) If the blood glucose concentration is too low, 
the pancreas produces the hormone glucagon that 
causes glycogen to be converted into glucose and 
released into the blood. 

(HT only) Students should be able to explain how 
glucagon interacts with insulin in a negative feedback 
cycle to control blood glucose (sugar) levels in the body. 
 

4.5.3.3  Maintaining water and nitrogen balance in the 
body (biology only) 
Students should be able to explain the effect on cells of 
osmotic changes in body fluids. 

Water leaves the body via the lungs during exhalation. 

Water, ions and urea are lost from the skin in sweat. 

There is no control over water, ion or urea loss by the 
lungs or skin. 

Excess water, ions and urea are removed via the kidneys 
in the urine. 

 
 
 
 
 
 
WS 1.3 

Evaluate information around the 
relationship between obesity and 
diabetes, and make recommendations 
taking into account social and ethical 
issues 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS 2c 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



If body cells lose or gain too much water by osmosis they 
do not function efficiently. 
 
(HT only) The digestion of proteins from the diet results 
in excess amino acids which need to be excreted safely. 
In the liver these amino acids are deaminated to form 
ammonia. Ammonia is toxic and so it is immediately 
converted to urea for safe excretion. 
 
Students should be able to describe the function of 
kidneys in maintaining the water balance of the body. 

The kidneys produce urine by filtration of the blood and 
selective reabsorption of useful substances such as 
glucose, some ions and water. 

Knowledge of other parts of the urinary system, the 
structure of the kidney and the structure of a nephron is 
not required. 
 
Students should be able to translate tables and bar charts 
of glucose, ions and urea before and after filtration. 
 
(HT only) Students should be able to describe the effect 
of ADH on the permeability of the kidney tubules. 

(HT only) The water level in the body is controlled by the 
hormone ADH which acts on the kidney tubules. ADH is 
released by the pituitary gland when the blood is too 
concentrated and it causes more water to be reabsorbed 
back into the blood from the kidney tubules. This is 
controlled by negative feedback. 
 
People who suffer from kidney failure may be treated by 
organ transplant or by using kidney dialysis. Students 
should know the basic principles of dialysis. 
 
 
 
 
 
 
 

4.5.3.4  Hormones in human reproduction 
Students should be able to describe the roles of 
hormones in human reproduction, including the 
menstrual cycle. 

During puberty reproductive hormones cause secondary 
sex characteristics to develop. 

Oestrogen is the main female reproductive hormone 
produced in the ovary. At puberty eggs begin to 
mature and one is released approximately every 28 
days. This is called ovulation. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS 4a 
 
 
 
 
 
 
 
 
 
 
 
 
WS 1.4 

Students should be able to describe 
how kidney dialysis works. 

WS 1.5 

Evaluate the advantages and 
disadvantages of treating organ 
failure by mechanical device or 
transplant. 
 
 
 
 
 
 
 
 
 
 
 
 



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. 
 
(HT only) Students should be able to explain the 
interactions of FSH, oestrogen, LH and progesterone, in 
the control of the menstrual cycle. 
(HT only) Students should be able to extract and interpret 
data from graphs showing hormone levels during the 
menstrual cycle. 
 
 

4.5.3.5  Contraception 
Students should be able to evaluate the different 
hormonal and nonhormonal methods of contraception. 

Fertility can be controlled by a variety of hormonal and 
non-hormonal methods of contraception. 

These include: 

• oral contraceptives that contain hormones to inhibit 
FSH production so that no eggs mature 

• injection, implant or skin patch of slow release 
progesterone to inhibit the maturation and release of 
eggs for a number of months or years 

• barrier methods such as condoms and diaphragms 
which prevent the sperm reaching an egg 

• intrauterine devices which prevent the implantation 
of an embryo or release a hormone 

• spermicidal agents which kill or disable sperm 

• abstaining from intercourse when an egg may be in 
the oviduct 

surgical methods of male and female sterilisation. 
 
4.5.3.6  The use of hormones to treat infertility (HT only) 
Students should be able to explain the use of hormones 
in modern reproductive technologies to treat infertility. 

This includes giving FSH and LH in a ‘fertility drug’ to a 
woman. She may then become pregnant in the normal 
way. 

In Vitro Fertilisation (IVF) treatment. 

• IVF involves giving a mother FSH and LH to stimulate 
the maturation of several eggs. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS 2c 
 
 
 
 
 
WS 1.3 

Show why issues around 
contraception cannot be answered 
by science alone. 

WS 1.4 

Explain everyday and technological 
applications of science; evaluate 
associated personal, social, economic 
and environmental implications; and 
make decisions based on the 
evaluation of evidence and 
arguments. 
 
 
 
 
 
 
 
 
 
 
WS 1.1 

Developments of microscopy 
techniques have enabled IVF 
treatments to develop. 

WS 1.3 



• The eggs are collected from the mother and fertilised 
by sperm from the father in the laboratory. 

• The fertilised eggs develop into embryos. 

At the stage when they are tiny balls of cells, one or two 
embryos are inserted into the mother’s uterus (womb). 
 
Although fertility treatment gives a woman the chance to 
have a baby of her own: 

• it is very emotionally and physically stressful 

• the success rates are not high 

it can lead to multiple births which are a risk to both the 
babies and the mother. 
 

4.5.3.7  Negative feedback (HT only) 
Students should be able to explain the roles of thyroxine 
and adrenaline in the body. 

Adrenaline is produced by the adrenal glands in times of 
fear or stress. It increases the heart rate and boosts the 
delivery of oxygen and glucose to the brain and muscles, 
preparing the body for ‘flight or fight’. 

Thyroxine from the thyroid gland stimulates the basal 
metabolic rate. It plays an important role in growth and 
development. 
 

4.5.4  Plant hormones (biology only) 

4.5.4.1  Control and coordination 
Plants produce hormones to coordinate and control 
growth and responses to light (phototropism) and gravity 
(gravitropism or geotropism). Unequal distributions of 
auxin cause unequal growth rates in plant roots and 
shoots. 
(HT only) Gibberellins are important in initiating seed 
germination. 

(HT only) Ethene controls cell division and ripening of 
fruits. 

(HT only) The mechanisms of how gibberellins and 
ethene work are not required. 
 

4.5.4.2  Use of plant hormones (HT only) 
Students should be able to describe the effects of some 
plant hormones and the different ways people use them 
to control plant growth. 

Plant growth hormones are used in agriculture and 
horticulture. 

Auxins are used: 

• as weed killers 

• as rooting powders 

• for promoting growth in tissue culture. 

Understand social and ethical issues 
associated with IVF treatments. 
 
 
 
 
 
 
 
 
 
 
WS 1.4 

Evaluate from the perspective of 
patients and doctors the methods of 
treating infertility. 
 
 
 
 
 
 
 
 
 
 
 
WS 1.2, MS 2c 

Interpret and explain simple diagrams 
of negative feedback control. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WS 1.3, 1.4 

Understand how the everyday use of 
hormones as weed killers has an 
effect on biodiversity. 
 
 



Ethene is used in the food industry to control ripening of 
fruit during storage and transport. 

Gibberellins can be used to: 

end seed dormancy  
• promote flowering  
• increase fruit size. 

 
 
 
 
 
 
 
 
 



Vocabulary 

ADH  
anti-diuretic hormone helps control the water balance of the body and affects the amount of urine 
produced by the kidney 

adrenaline  
hormone that prepares the body for flight or fight 

auxin  
a plant hormone that controls the responses of plants to light (phototropism) and gravity (gravitropism) 

contraception  
methods of preventing pregnancy which usually involve preventing the sperm and egg from meeting 

endocrine system  
the glands that produce the hormones that control many aspects of the development and metabolism of 
the body, and the hormones they produce 

follicle stimulating hormone (FSH)  
causes the eggs to mature in the ovary  

gibberellins 
plant hormones that are important in initiating seed germination 

glucagon  
hormone involved in the control of blood sugar levels 

gravitropism  
the response of a plant to gravity 

hormones  
chemicals produced in one area of the body of an organism that have an effect on the functioning of 
another area of the body. In animals hormones are produced in glands 

insulin  
hormone involved in the control of blood sugar levels 

oestrogen  
female sex hormone that controls the development of secondary sexual characteristics in girls at puberty, 
and the build-up and maintenance of the uterus lining during the menstrual cycle 

ovaries  
female sex organs that produce eggs and sex hormones 

ovulation  
the release of a mature egg (ovum) from the ovary 

phototropism  
the response of a plant to light, controlled by auxin 

pituitary gland  
endocrine ‘master gland’ found in the brain that secretes a number of different hormones into the blood in 
response to different conditions to control other endocrine glands in the body 

testosterone  
the main male sex hormone that controls the male secondary sexual characteristics at puberty and the 
production of sperm 

tropism  
the responses of plant roots and shoots to environmental stimuli such as light or gravity 

type 1 diabetes  
a disorder where the pancreas fails to produce sufficient insulin 

type 2 diabetes  
a disorder where the body cells no longer respond to the insulin produced by the pancreas 

dialysis  
the process of cleansing the blood through a dialysis machine when the kidneys fail 

selective reabsorption  



the process in the kidney where the materials needed in the body such as glucose, some mineral ions, 
and water are reabsorbed back into the blood from the filtrate 

thermoregulatory centre  
the area of the brain that is sensitive to the temperature of the blood 

vasoconstriction  
the constriction or narrowing of the blood vessels 

vasodilation  
the dilation or opening up of the blood vessels 

Assessment  

Required practical 1  
Topic test 

 

Year 10 
 

B11 – Nerves  

Construct: 

Source of 
knowledge 

T:\Science\Curriculum\KS4\BIOLOGY\AQA GCSE 1-9 2019\Year 10 New Curriculum\B11 Nerves 
(RCL) 
Kerboodle GCSE Biology 146 - 156 

Knowledge 

GCSE Combined Science + GCSE Biology 

Students should be able to explain that 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, these include control of: 

• blood glucose concentration 

• body temperature 

• water levels. 

These 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. 

Students will apply the knowledge by;  
 
Students should be able to extract 
and interpret data from graphs, 
charts and tables, about the 
functioning of the nervous system. 
 
Students should be able to translate 
information about reaction 
times between numerical and 
graphical forms. 
 
Required practical activity 7: plan and 
carry out an investigation into the 
effect of a factor on 
human reaction time. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Students should be able to explain how the structure of 
the nervous system is adapted to its functions. 

The nervous system enables humans to react to their 
surroundings and to coordinate their behaviour. 

Information from receptors passes along cells (neurones) 
as electrical impulses to the central nervous system 
(CNS). The CNS is the brain and spinal cord. The CNS 
coordinates the response of effectors which may be 
muscles contracting or glands secreting 

hormones. 

stimulus receptor coordinator effector response 

Students should be able to explain how the various 
structures in a reflex arc – including the sensory neurone, 
synapse, relay neurone and motor neurone – relate to 
their function. Students should understand why reflex 
actions are important. 

Reflex actions are automatic and rapid; they do not 
involve the conscious part of the brain. 

Biology only  

The brain controls complex behaviour. It is made of 
billions of interconnected neurones and has different 
regions that carry out different functions. 

Students should be able to identify the cerebral cortex, 
cerebellum and medulla on a diagram of the brain, and 
describe their functions. 

(HT only) Students should be able to explain some of the 
difficulties of investigating brain function and treating 
brain damage and disease. 

(HT only) Neuroscientists have been able to map the 
regions of the brain to particular functions by studying 
patients with brain damage, electrically stimulating 
different parts of the brain and using MRI scanning 
techniques. The complexity and delicacy of the brain 
makes investigating and treating brain disorders very 
difficult. 

Students should be able to relate the structures of the 
eye to their functions. This includes: 

• accommodation to focus on near or distant objects 

• adaptation to dim light. 

The eye is a sense organ containing receptors sensitive to 
light intensity and colour. 

Students should be able to identify the following 
structures on a diagram of the eye and explain how their 
structure is related to their function: 

 
 
 
 
 



• retina 

• optic nerve 

• sclera 

• cornea 

• iris 

• ciliary muscles 

• suspensory ligaments. 

Accommodation is the process of changing the shape of 
the lens to focus on near or distant objects. 

To focus on a near object: 

• the ciliary muscles contract 

• the suspensory ligaments loosen 

• the lens is then thicker and refracts light rays strongly. 

To focus on a distant object: 

• the ciliary muscles relax 

• the suspensory ligaments are pulled tight 

• the lens is then pulled thin and only slightly refracts 
light rays. 

Two common defects of the eyes are myopia (short 
sightedness) and hyperopia (long sightedness) in which 
rays of light do not focus on the retina. 

• Generally these defects are treated with spectacle 
lenses which 

refract the light rays so that they do focus on the retina. 

• New technologies now include hard and soft contact 
lenses, laser surgery to change the shape of the cornea 
and a replacement lens in the eye. 

Students should be able to interpret ray diagrams, 
showing these two common defects of the eye and 
demonstrate how spectacle lenses correct them. 

 

Vocabulary 

central nervous system (CNS)  
the part of the nervous system where information is processed. It is made up of the brain and spinal 
cord 

cerebral cortex  
region of the brain associated with consciousness, memory, and language 

cerebellum  
region of the brain concerned with coordinating muscular activity and balance 

ciliary muscles  
muscles that contract and relax to change the shape of the lens of the eye 

coordination centres  



areas that receive and process information from receptors 

effectors  
areas (usually muscles or glands) that bring about responses in the body 

homeostasis  
the regulation of the internal conditions of a cell or organism to maintain optimum conditions for 
function, in response to internal and external changes  

hyperopia 
long sightedness, where the rays of light from distant objects can be focused clearly on the retina 
but the rays of light from close objects are not focused and the objects appear blurred 

medulla  
region of the brain concerned with unconscious activities such as controlling the heart rate and 
breathing rate 

motor neurones  
carry impulses from the central nervous system to the effector organs  

myopia 
short sightedness, where the rays of light from close objects are brought into focus on the retina but 
distant objects appear blurred as the light is focused in front of the retina  

nerve  
bundle of hundreds or even thousands of neurones 

neurones  
basic cells of the nervous system that carry minute electrical impulses around the body 

receptors   
cells that detect stimuli – changes in the internal or external environment 

reflex arcs  
bring about a reflex action. They involve the sense organ, sensory neurone, relay neurone and 
motor neurone 

reflexes  
rapid automatic responses of the nervous system that do not involve conscious thought 

sensory neurone  
neurone that carries impulses from the sensory organs to the central nervous system 

stimuli  
changes in the external or internal environment that can be detected by receptors 

suspensory ligaments  
the ligaments that connect the lens of the eye to the ciliary muscles 

 

  

Assessment  

End topic test  
Required practical activity 7: plan and carry out an investigation into the effect of a factor on 
human reaction time. 

 

  



Year 10 
Summer Term 

B13.1-B13.10 Reproduction 

Construct: 

Source of 
knowledge 

T:\Science\Curriculum\KS4\BIOLOGY\AQA GCSE  2015\Y10 Biology\4.5 Homeostasis and 
response 

AQA GCSE Biology Student Book. P194-217 

Knowledge 

4.6.1.1  Sexual and asexual reproduction 
Students should understand that meiosis leads to 
non-identical cells being formed while mitosis leads 
to identical cells being formed. 

Sexual reproduction involves the joining (fusion) of 
male and female gametes: 

• sperm and egg cells in animals 
• pollen and egg cells in flowering 
plants. 

In sexual reproduction there is mixing of genetic 
information which leads to variety in the offspring. 
The formation of gametes involves meiosis. 

Asexual reproduction involves only one parent and 
no fusion of gametes. There is no mixing of genetic 
information. This leads to genetically identical 
offspring (clones). Only mitosis is involved. 
 
4.6.1.2  Meiosis 
Students should be able to explain how meiosis 
halves the number of chromosomes in gametes and 
fertilisation restores the full number of 
chromosomes. 

Cells in reproductive organs divide by meiosis to 
form gametes. 

When a cell divides to form gametes: 
• copies of the genetic information 
are made 
• the cell divides twice to form four 
gametes, each with a single set of 
chromosomes 
• all gametes are genetically different 
from each other. 

Gametes join at fertilisation to restore the normal 
number of chromosomes. The new cell divides by 
mitosis. The number of cells increases. As the 
embryo develops cells differentiate. 

Knowledge of the stages of meiosis is not required. 

Students will apply the knowledge by;  
 
 
There are links with this 
content to  
Mitosis and the cell cycle. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

WS 1.2 
Modelling behaviour of 
chromosomes during meiosis. 
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4.6.1.3  Advantages and disadvantages of 
sexual and asexual reproduction (biology only) 
 
 
Advantages of sexual reproduction: 
• 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 
• 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 to give variation. 
• Many plants produce seeds sexually, but also 
reproduce asexually by runners such as strawberry 
plants, or bulb division such as daffodils. 
Knowledge of reproduction in organisms is restricted 
to those mentioned. 
Students are expected to be able to explain the 
advantages and  
disadvantages of asexual and sexual reproduction 
for any organism if given appropriate information. 
 
 
4.6.1.4  DNA and the genome 
Students should be able to describe the structure of DNA 
and define genome. 

The genetic material in the nucleus of a cell is composed 
of a chemical called DNA. DNA is a polymer made up of 
two strands forming a double helix. The DNA is contained 
in structures called chromosomes. 

A gene is a small section of DNA on a chromosome. Each 
gene codes for a particular sequence of amino acids, to 
make a specific protein. 

The genome of an organism is the entire genetic material 
of that organism. The whole human genome has now 
been studied and this will have great importance for 
medicine in the future. 

 
 
 
 
 
 
 
There are links with this content to 
Animal and plant cells  and  
Cloning (biology only). 
WS 1.1 
Historical developments of our 
understanding of the causes and 
prevention of malaria. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WS 1.1, 1.4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Students should be able to discuss the importance of 
understanding the human genome. 

This is limited to the: 

• search for genes linked to different types of 
disease 

• understanding and treatment of inherited 
disorders 

• use in tracing human migration patterns from the 
past. 

 
4.6.1.5  DNA structure (biology only) 
 
Students should be able to describe DNA as a 
polymer made from four different nucleotides. Each 
nucleotide consists of a common sugar and 
phosphate group with one of four different bases 
attached to the sugar. 
DNA contains four bases, A, C, G and T. 
A sequence of three bases is the code for a 
particular amino acid. The order of bases controls 
the order in which amino acids are assembled to 
produce a particular protein. 
The long strands of DNA consist of alternating sugar 
and phosphate sections. Attached to each sugar is 
one of the four bases. 
The DNA polymer is made up of repeating 
nucleotide units. 
. 

(HT only) Students should be able to: 

• recall a simple description of protein 
synthesis 

• explain simply how the structure of DNA 
affects the protein made 

• describe how genetic variants may influence 
phenotype: a) in coding DNA by altering the activity 
of a protein: and b) in non-coding DNA by altering 
how genes are expressed. 

(HT only) In the complementary strands a C is 
always linked to a G on the opposite strand and a T 
to an A. 

(HT only) Students are not expected to know or 
understand the structure of mRNA, tRNA, or the 
detailed structure of amino acids or proteins. 

(HT only) Students should be able to explain how a 
change in DNA structure may result in a change in 
the protein synthesised by a gene. 

 
 
 
 
 
 
 
 
 
 
 
 
 
WS 1.2 
Interpret a diagram of DNA 
structure but will not be required to 
reproduce it. 
 
 
 
 
 
 
 
 
 
 
 
 
 
WS 1.2 
Modelling insertions and deletions in 
chromosomes to illustrate mutations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



(HT only) Proteins are synthesised on ribosomes, 
according to a template. Carrier molecules bring 
specific amino acids to add to the growing protein 
chain in the correct order. 

(HT only) When the protein chain is complete it folds 
up to form a unique shape. This unique shape 
enables the proteins to do their job as enzymes, 
hormones or forming structures in the body such as 
collagen. 

(HT only) Mutations occur continuously. Most do not 
alter the protein, or only alter it slightly so that its 
appearance or function is not changed. 

(HT only) A few mutations code for an altered protein 
with a different shape. An enzyme may no longer fit 
the substrate binding site or a structural protein may 
lose its strength. 

(HT only) Not all parts of DNA code for proteins. 
Non-coding parts of DNA can switch genes on and 
off, so variations in these areas of DNA may affect 
how genes are expressed. 

4.6.1.6  Genetic inheritance 
Students should be able to explain the terms: 

• gamete 

• chromosome 

• gene 

• allele 

• dominant 

• recessive 

• homozygous 

• heterozygous 

• genotype • phenotype. 

Some characteristics are controlled by a single gene, 
such as: fur colour in mice; and red-green colour 
blindness in humans. Each gene may have different 
forms called alleles. 

The alleles present, or genotype, operate at a 
molecular level to develop characteristics that can be 
expressed as a phenotype. 

A dominant allele is always expressed, even if only 
one copy is present. A recessive allele is only 
expressed if two copies are present (therefore no 
dominant allele present). 

If the two alleles present are the same the organism 
is homozygous for that trait, but if the alleles are 
different they are heterozygous. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
MS 2e 
MS 1c, 3a 
MS 2c, 4a 
MS 2e, WS 1.2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Most characteristics are a result of multiple genes 
interacting, rather than a single gene. 

Students should be able to understand the concept 
of probability in predicting the results of a single 
gene cross, but recall that most phenotype features 
are the result of multiple genes rather than single 
gene inheritance. 

Students should be able to use direct proportion and 
simple ratios to express the outcome of a genetic 
cross. 

Students should be able to complete a Punnett 
square diagram and extract and interpret information 
from genetic crosses and family trees. 

(HT only) Students should be able to construct a 
genetic cross by  

Punnett square diagram and use it to make 
predictions using the theory of probability. 

 

4.6.1.7  Inherited disorders 
Some disorders are inherited. These disorders are 
caused by the inheritance of certain alleles. 

• Polydactyly (having extra fingers or 
toes) is caused by a dominant allele. 
• Cystic fibrosis (a disorder of cell 
membranes) is caused by a recessive 
allele. 

Students should make informed judgements about 
the economic, social and ethical issues concerning 
embryo screening, given appropriate information. 

 

4.6.1.8  Sex determination 
Ordinary human body cells contain 23 pairs of 
chromosomes. 

22 pairs control characteristics only, but one of the pairs 
carries the genes that determine sex. 

• In females the sex chromosomes are the same 
(XX). 

• In males the chromosomes are different (XY). 

Students should be able to carry out a genetic cross to 
show sex inheritance. 

Students should understand and use direct proportion 
and simple ratios in genetic crosses. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
WS 1.3 
Appreciate that embryo screening 
and gene therapy may alleviate 
suffering but consider the ethical 
issues which arise. 
 
 
 
 
 
MS 1c, 3a 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Practical skills 
 
 



Vocabulary 

 alleles  
different forms of the same gene sometimes referred to as variants 

asexual reproduction  
involves only one individual and the offspring is identical to the parent. There is no fusion of gametes or 
mixing of genetic information 

bases (DNA)  
nitrogenous compounds that make up part of the structure of DNA and RNA. They are represented by the 
letters A, T, C, and G 

carriers  
individuals who are heterozygous for a recessive allele linked to a genetic disorder. Carriers have one 
healthy allele so are not affected themselves but they can pass on the affected allele to their offspring 

cystic fibrosis  
an inherited disorder that affects the lungs, digestive, and reproductive system and is inherited through a 
recessive allele 

dominant allele  
the phenotype will be apparent in the offspring even if only one of the alleles is inherited 

genetic engineering  
the process by which scientists can manipulate and change the genotype of an organism 

genotype  
the genetic makeup of an individual for a particular characteristic, for example hair or eye colour 

heterozygote  
individual with different alleles for a characteristic 

homozygote  
individual with two identical alleles for a characteristic 

mutation  
a change in the genetic material of an organism 

natural selection  
the process by which evolution takes place. Organisms produce more offspring than the environment can 
support. Only those that are most suited to their environment will survive to breed and pass on their useful 
characteristics to their offspring 

nucleotide  
a molecule made up of a sugar, a phosphate group, and one of four different bases. They are key units in the 
structure of DNA and RNA 

phenotype  
the physical appearance / biochemistry of an individual for a particular characteristic 

polydactyly  
a dominant inherited disorder that results in babies born with extra fingers and/or toes  

Punnett square diagram 
a way of modelling a genetic cross and predicting the outcome using probability 

 

recessive  
a phenotype that will only show up in the offspring if both of the alleles coding for that characteristic are 
inherited 

sex chromosomes  
carry the information that determines the sex of an individual 

sexual reproduction  
involves the joining (fusion) of male and female gametes producing genetic variation in the offspring 

mutation  
a change in the genetic material of an organism 



natural selection  
the process by which evolution takes place. Organisms produce more offspring than the environment can 
support. Only those that are most suited to their environment will survive to breed and pass on their useful 
characteristics to their offspring 

selective breeding  
speeds up natural selection by selecting animals or plants for breeding that have a required characteristic 

tissue culture  
a modern way of cloning plants that allows thousands of new plants to be created from one piece of plant 
tissue 

Assessment  
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