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GCSE Science BIOLOGY Separates:  PERSONALISED LEARNING CHECKLIST 

 Red Amber Green Revised 

Tick X 

Area of Study:  Cell Biology 

Plant/animal cells and their organelles/structure     

Bacterial cells and their organelles/structure     

Differences between prokaryotes and eukaryotes     

Cells may be specialised to carry out a particular function: 

ω ǎǇŜǊƳ ŎŜƭƭǎΣ ƴŜǊǾŜ ŎŜƭƭǎ ŀƴŘ ƳǳǎŎƭŜ ŎŜƭƭǎ ƛƴ animals  

ω Ǌƻƻǘ ƘŀƛǊ ŎŜƭƭǎΣ ȄȅƭŜƳ ŀƴŘ ǇƘƭƻŜƳ cells in plants. 

    

Cell differentiation in plant and animal cells     

Understand how microscopy techniques have developed over time     

Explain how electron microscopy has increased understanding of 

sub-cellular structures. 

    

Carry out calculations involving magnification, real size and image 

size using the formula: 

magnification = size of image 

                        size of real object 

    

Required practical activity 1: using a light microscope     

Describe how bacteria multiply by simple cell division (binary fission)     

Required practical activity 2: investigate the effect of antiseptics or 

antibiotics on bacterial growth 

    

The contents of the nucleus including chromosomes and genes      

How cells divide by the process of mitosis     

Describe the stages of the cell cycle     

Describe the function of stem cells in embryos, in adult animals and 

in the meristems in plants 

    

Evaluate the uses and implications of stem cell treatment     

Explain the process of therapeutic cloning     

Define diffusion     

Describe which factors affect the rate of diffusion     
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Calculate and compare surface area to volume ratios.     

Explain how different  multicellular organisms have adapted 

exchange surfaces 

    

Define osmosis     

Required practical activity 3: investigate the effect of a range of 

concentrations of salt or sugar solutions on the mass of plant tissue 

    

Define active transport and describe it happening with mineral 

uptake in root hair cells and uptake of sugar molecules in the gut of 

humans 

    

 Red Amber Green Revised 

Tick X 

Area of Study:  Organisation 

Define the term tissue and give examples.     

Define and give examples of organs.     

Define and give examples of organ system.     

Label and describe the functions of the digestive system.     

Describe how enzymes catalyse specific and be able to use the 

Ψlock and key theoryΩ ŀǎ ŀ simplified model to explain it. 

    

How enzymes are affected by temp and pH changes.     

Be able to carry out rate calculations.     

Be able to recall the sites of production and the action of 

amylase, proteases and lipases. 

    

How the adaptations of the small intestine allow digested food 

molecules to be absorbed into the bloodstream. 

    

Describe how the products of digestion are used.      

Describe and explain the action of bile in digestion.     

Know the structure and functioning of the human heart and its 

associated blood vessels.  

    

Know the structure of the lungs, including how lungs are adapted 

for gaseous exchange. 

    

Explain how the pacemaker controls its heart rate and how 

Artificial pacemakers are used to correct irregularities. 

    

Explain how the structure of arteries, veins and capillaries relates 

to their functions. 
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Know the functions of each of the blood components, plasma, 

red blood cells, white blood cells and platelets. 

    

Recognise different types of blood cells in a photograph or 

diagram, and how they are adapted to their functions. 

    

Evaluate the advantages and disadvantages of treating 

cardiovascular diseases by drugs (statins), mechanical devices 

(valves, stents, artificial heart) or transplant. 

    

Describe the consequences of faulty valves and replacement 

biological or mechanical valves. 

    

Define the term ΨIŜŀƭǘƘΩΦ     

5ŜŦƛƴŜ ŀƴŘ ƎƛǾŜ ŜȄŀƳǇƭŜǎ ƻŦ ΨŎommunicable diseasesΩ and Ψnon-

communicableΩΣ ŀǎ major causes of ill health. 

    

Describe how diet, stress and life situations may have an effect 

on both physical and mental health. 

    

Explain how different types of disease may interact.      

Be able to translate disease incidence information between 

graphical and numerical forms, construct and interpret frequency 

tables and diagrams, bar charts and histograms. 

    

Understand the principles of sampling as applied to scientific 

data, including epidemiological data. 

    

Discuss the human and financial cost of non communicable 

diseases to an individual, a local community, a nation or globally. 

    

Explain the effect of lifestyle factors including diet, alcohol and 

smoking on the incidence of non-communicable diseases at local, 

national and global levels. 

    

Be able to use a scatter diagram to identify a correlation 

between two variables in terms of risk factors. 

    

describe how cancer results as a change in cell growth and 

division. 

    

Describe the differences between benign and malignant 

tumours, 

    

Explain how lifestyle and genetic risk factors can increase the 

likelihood for various types of cancer. 

    

Required practical activity 4: use qualitative reagents to test for 

a range of carbohydrates, lipids and proteins 
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Required practical activity 5: investigate the effect of pH on the 

rate of reaction of amylase enzyme. 

    

 Red Amber Green Revised 

Tick X 

Area of Study:  Infection and Response 

How diseases are spread and how this spread can be reduced     

How we can culture bacteria     

¢ƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ ΨǇŀǘƘƻƎŜƴΩ ŀƴŘ Ƙƻǿ ǘƘŜȅ ƳŀƪŜ ǳǎ ƛƭƭ     

Examples of viral, bacterial and fungal diseases ς how they 

spread and how they are treated 

    

Malaria as an example of a protist disease, including the malarial 

protist life cycle, symptoms and treatment 

    

1st line (non-specific) defence systems of the human body and 

how they work 

    

The role of white blood cells in the immune system     

Vaccinations and how they prevent disease     

The use of antibiotics and how antibiotic resistance arises.  The 

discovery of penicillin by Fleming 

    

The use of painkillers and the origins of aspirin     

Traditionally drugs were extracted from plants and micro-

organisms eg. Digitalis, aspirin and penicillin 

    

The stages of drug testing and what is being tested at each point     

¢ƘŜ ƳŜŀƴƛƴƎ ƻŦ ǘƘŜ ƪŜȅ ǘŜǊƳǎ ΨǇƭŀŎŜōƻΩ ŀƴŘ ΨŘƻǳōƭŜ ōƭƛƴŘ ǘǊƛŀƭΩ     

Monoclonal antibodies and how they are produced     

Uses of monoclonal antibodies     

Advantages and disadvantages of monoclonal antibodies     

The general symptoms of plant disease and how they can be 

diagnosed 

    

Examples of plant disease, and their symptoms/effects on plants 

(Tobacco mosaic virus, Rose black spot and aphids) 

    

The damage caused to plants by ion deficiencies     
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Plant defence responses (physical responses, chemical responses 

and mechanical adaptations) 

    

 Red Amber Green Revised 

Tick X 

Area of Study:  Bioenergetics 

Photosynthesis is represented by the equation: 

 

    

I recognise, and can name these symbols: 

CO2, H2O, O2 and C6H12O6. 

    

I can describe photosynthesis as an endothermic reaction in 

which energy is transferred from the environment to the 

chloroplasts by light. 

    

I can explain the effects of temperature, light intensity, carbon 

dioxide concentration, and the amount of chlorophyll on the rate 

of photosynthesis. 

    

I can: 

ω ƳŜŀǎǳǊŜ ŀƴŘ ŎŀƭŎǳƭŀǘŜ Ǌŀtes of photosynthesis 

ω ŜȄǘǊŀŎǘ ŀƴŘ ƛƴǘŜǊǇǊŜǘ ƎǊŀǇƘǎ ƻŦ ǇƘƻǘƻǎȅƴǘƘŜǎƛǎ ǊŀǘŜ ƛƴǾƻƭǾƛƴƎ 

one limiting factor 

ω Ǉƭƻǘ ŀƴŘ ŘǊŀǿ ŀǇǇǊƻǇǊƛŀǘŜ ƎǊŀǇƘǎ ǎŜƭŜŎǘƛƴƎ ŀǇǇǊƻǇǊƛŀǘŜ ǎŎŀƭŜ 

for axes 

ω ǘǊŀƴǎƭŀǘŜ ƛƴŦƻǊƳŀǘƛƻƴ ōŜǘǿŜŜƴ ƎǊŀǇƘƛŎŀƭ ŀƴŘ ƴǳƳŜǊƛŎ ŦƻǊƳΦ 

    

Higher Tier only: 

These factors interact and any one of them may be the factor 

that limits photosynthesis. 

    

Higher Tier only: 

I can explain graphs of photosynthesis rate involving two or three 

factors and decide which is the limiting factor. 

    

Higher Tier only: 

I understand and can use inverse proportion ς the inverse square 

law and light intensity in the context of photosynthesis. 

    

Higher Tier only:     
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Limiting factors are important in the economics of enhancing the 

conditions in greenhouses to gain the maximum rate of 

photosynthesis while still maintaining profit. 

Required Practical 6: 

I have investigated the effect of light intensity on the rate of 

photosynthesis using an aquatic organism such as pondweed. 

    

The glucose produced in photosynthesis may be: 

ω used for respiration 

ω ŎƻƴǾŜǊǘŜŘ ƛƴǘƻ ƛƴǎƻƭǳōƭŜ ǎǘŀǊŎƘ ŦƻǊ ǎǘƻǊŀƎŜ 

ω ǳǎŜŘ ǘƻ ǇǊƻŘǳŎŜ Ŧŀǘ ƻǊ ƻƛƭ ŦƻǊ ǎǘƻǊŀƎŜ 

ω ǳǎŜŘ ǘƻ ǇǊƻŘǳŎŜ ŎŜƭƭǳƭƻǎŜΣ ǿƘƛŎƘ ǎǘǊŜƴƎǘƘŜƴǎ ǘƘŜ ŎŜƭƭ ǿŀƭƭ 

ω ǳǎŜŘ ǘƻ ǇǊƻŘǳŎŜ ŀƳƛƴƻ ŀŎƛŘǎ ŦƻǊ ǇǊƻǘŜƛƴ ǎȅƴǘƘŜǎƛǎΦ 

    

To produce proteins, plants also use nitrate ions that are 

absorbed from the soil. 

    

I can describe cellular respiration as an exothermic reaction 

which is continuously occurring in living cells. 

    

The energy transferred from respiration supplies all the energy 

needed for living processes. 

    

Respiration in cells can take place aerobically (using oxygen) or 

anaerobically (without oxygen), to transfer energy. 

    

I can 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: 

ω ŎƘŜƳƛŎŀƭ ǊŜŀŎǘƛƻƴǎ ǘƻ ōǳƛƭŘ ƭŀǊƎŜǊ ƳƻƭŜŎǳƭŜǎ 

ω ƳƻǾŜƳŜƴǘ 

ω ƪŜŜǇƛƴƎ ǿŀǊƳΦ 

    

Aerobic respiration is represented by the equation: 

 

    

I can recognise and name these symbols:     
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Anaerobic respiration in muscles is represented by the equation: 

 

    

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: 

 

    

Anaerobic respiration in yeast cells is called fermentation and has 

economic importance in the manufacture of bread and alcoholic 

drinks. 

    

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. 

    

Higher Tier only: 

Blood flowing through the muscles transports the lactic acid to 

the liver where it is converted back into glucose. Oxygen debt is 

the amount of extra oxygen the body needs after exercise to 

react with the accumulated lactic acid and remove it from the 

cells. 

    

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. 
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Metabolism includes: 

ω conversion of glucose to starch, glycogen and cellulose 

ω ǘƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ƭƛǇƛŘ ƳƻƭŜŎǳƭŜǎ from a molecule of glycerol 

and three 

molecules of fatty acids 

ω ǘƘŜ ǳǎŜ ƻŦ ƎƭǳŎƻǎŜ ŀƴŘ ƴƛǘǊŀǘŜ ƛƻƴǎ ǘƻ ŦƻǊƳ ŀƳƛƴƻ ŀŎƛŘǎ ǿƘƛŎƘ 

in turn are used to synthesise proteins 

ω ǊŜǎǇƛǊŀǘƛƻƴ 

ω ōǊŜŀƪŘƻǿƴ ƻŦ ŜȄŎŜǎǎ ǇǊƻǘŜƛƴǎ ǘƻ ŦƻǊƳ ǳǊŜŀ ŦƻǊ ŜȄŎǊŜǘƛƻƴΦ 

    

 Red Amber Green Revised 

Tick X 

Area of Study:  Homeostasis and response 

I am 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: 

ω ōƭƻƻŘ ƎƭǳŎƻǎŜ ŎƻƴŎŜƴǘǊŀǘƛƻƴ 

ω ōƻŘȅ ǘŜƳǇŜǊŀǘǳǊŜ 

ω ǿŀǘŜǊ ƭŜǾŜƭǎΦ 

    

These automatic control systems may involve nervous responses 

or chemical responses. 

    

All control systems include: 

ω cells called receptors, which detect stimuli (changes in the 

environment) 

ω ŎƻƻǊŘƛƴŀǘƛƻƴ ŎŜƴǘǊŜǎ όǎǳŎƘ ŀǎ ǘƘŜ ōǊŀƛƴΣ ǎǇƛƴŀƭ ŎƻǊŘ ŀƴŘ 

pancreas) that receive and process information from receptors 

ω ŜŦŦŜŎǘƻǊǎΣ ƳǳǎŎƭŜǎ ƻǊ ƎƭŀƴŘǎΣ ǿƘƛŎƘ ōǊƛƴƎ ŀōƻǳǘ ǊŜǎǇƻƴǎŜǎ 

which restore optimum levels. 

    

I can explain how the structure of the nervous system is adapted 

to its functions. 
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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. 

    

 

    

I can explain how the various structures in a reflex arc ς including 

the sensory neurone, synapse, relay neurone and motor neurone 

ς relate to their function. I understand why reflex actions are 

important. 

    

Reflex actions are automatic and rapid; they do not involve the 

conscious part of the brain. 

    

I can extract and interpret data from graphs, charts and tables, 

about the functioning of the nervous system. 

    

I can translate information about reaction times between 

numerical and graphical forms. 

    

I have completed required practical 7: 

To plan and carry out an investigation into the effect of a factor 

on human reaction time. 

    

The brain controls complex behaviour. It is made of billions of 

interconnected neurones and has different regions that carry out 

different functions. 

    

I can identify the cerebral cortex, cerebellum and medulla on a 

diagram of the brain, and describe their functions. 

    

Higher Tier only: 

Students should be able to explain some of the difficulties of 

investigating brain function and treating brain damage and 

disease. 

    

Higher Tier 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 
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scanning techniques. The complexity and delicacy of the brain 

makes investigating and treating brain disorders very difficult. 

I can relate the structures of the eye to their functions. This 

includes: 

ω ŀŎŎƻƳƳƻŘŀǘƛƻƴ ǘƻ ŦƻŎǳǎ ƻƴ ƴŜŀǊ ƻǊ Řƛǎǘŀƴǘ ƻōƧŜŎǘǎ 

ω ŀŘŀǇǘŀǘƛƻƴ ǘƻ ŘƛƳ ƭƛƎƘǘΦ 

    

The eye is a sense organ containing receptors sensitive to light 

intensity and colour. 

    

I am able to identify the following structures on a diagram of the 

eye and explain how their structure is related to their function: 

ω ǊŜǘƛƴŀ 

ω ƻǇǘƛŎ ƴŜǊǾŜ 

ω ǎŎƭŜǊŀ 

ω ŎƻǊƴŜŀ 

ω ƛǊƛǎ 

ω ŎƛƭƛŀǊȅ ƳǳǎŎƭŜǎ 

ω ǎǳǎǇŜƴǎƻǊȅ ƭƛƎŀƳŜƴǘǎΦ 

    

Accommodation is the process of changing the shape of the lens 

to focus on near or distant objects. 

    

To focus on a near object: 

ω the ciliary muscles contract 

ω ǘƘŜ ǎǳǎǇŜƴǎƻǊȅ ƭƛƎŀƳŜƴǘǎ ƭƻƻǎŜƴ 

ω ǘƘŜ ƭŜƴǎ ƛǎ ǘƘŜƴ ǘƘƛŎƪŜǊ ŀƴŘ ǊŜŦǊŀŎǘǎ ƭƛƎƘǘ Ǌŀȅǎ ǎǘǊƻƴƎƭȅΦ 

    

To focus on a distant object: 

ω ǘƘŜ ŎƛƭƛŀǊȅ ƳǳǎŎƭŜǎ ǊŜƭŀȄ 

ω ǘƘŜ ǎǳǎǇŜƴǎƻǊȅ ƭƛƎŀƳŜƴǘǎ ŀǊŜ ǇǳƭƭŜŘ ǘƛƎƘǘ 

ω ǘƘŜ ƭŜƴǎ ƛǎ ǘƘŜƴ ǇǳƭƭŜŘ ǘƘƛƴ ŀƴŘ ƻƴƭȅ ǎƭƛƎƘǘƭȅ ǊŜŦǊŀŎǘǎ ƭƛƎƘǘ ǊŀȅǎΦ 

    

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. 

ω DŜƴŜǊŀƭƭȅ ǘƘŜǎŜ ŘŜŦŜŎǘǎ ŀǊŜ ǘǊŜŀǘŜŘ ǿƛǘƘ ǎǇŜŎǘŀŎƭŜ ƭŜƴǎŜǎ ǿƘƛŎƘ 

refract the light rays so that they do focus on the retina. 
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ω bŜǿ ǘŜŎƘƴƻƭƻƎƛŜǎ ƴƻǿ ƛƴŎƭǳŘŜ ƘŀǊŘ ŀƴŘ ǎƻŦǘ ŎƻƴǘŀŎǘ ƭŜƴǎŜǎΣ 

laser surgery to change the shape of the cornea and a 

replacement lens in the eye. 

I can interpret ray diagrams, showing these two common defects 

of the eye and demonstrate how spectacle lenses correct them. 

    

Body temperature is monitored and controlled by the 

thermoregulatory centre in the brain. The thermoregulatory 

centre contains receptors sensitive to the temperature of the 

blood. The skin contains temperature receptors and sends 

nervous impulses to the thermoregulatory centre. 

    

If the body temperature is too high, blood vessels dilate 

(vasodilation) and sweat is produced from the sweat glands. Both 

these mechanisms cause a transfer of energy from the skin to the 

environment. 

    

If the body temperature is too low, blood vessels constrict 

(vasoconstriction), sweating stops and skeletal muscles contract 

(shiver). 

    

Higher Tier only: 

I am able to explain how these mechanisms lower or raise body 

temperature in a given context. 

    

I am 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. 

    

¢ƘŜ ǇƛǘǳƛǘŀǊȅ ƎƭŀƴŘ ƛƴ ǘƘŜ ōǊŀƛƴ ƛǎ ŀ ΨƳŀǎǘŜǊ ƎƭŀƴŘΩ ǿƘƛŎƘ ǎŜŎǊŜǘŜǎ 

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: 

ω ǇƛǘǳƛǘŀǊȅ ƎƭŀƴŘ 

ω ǇŀƴŎǊŜŀǎ 

ω ǘƘȅǊƻƛŘ 

ω ŀŘǊŜƴŀƭ ƎƭŀƴŘ 
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ω ƻǾŀǊȅ 

ω ǘŜǎǘŜǎΦ 

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. 

    

I am 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. 

    

I am able to compare Type 1 and Type 2 diabetes and explain 

how they can be treated. 

    

I am 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. 

    

Higher Tier 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. 

    

Higher Tier only: 

I am able to explain how glucagon interacts with insulin in a 

negative feedback cycle to control blood glucose (sugar) levels in 

the body. 

    

I am 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. 
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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. 

    

If body cells lose or gain too much water by osmosis they do not 

function efficiently. 

    

Higher Tier 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). 

    

I am able to translate tables and bar charts of glucose, ions and 

urea before and after filtration. 

    

Higher Tier only: 

Students should be able to describe the effect of ADH on the 

permeability of the kidney tubules. 

    

Higher Tier 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. I understand the basic 

principles of dialysis. 

    

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. 
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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. 

    

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. 

ω CƻƭƭƛŎƭŜ ǎǘƛƳǳƭŀǘƛƴƎ ƘƻǊƳƻƴŜ όC{Iύ Ŏŀuses maturation of an egg 

in the 

ovary. 

ω [ǳǘŜƛƴƛǎƛƴƎ ƘƻǊƳƻƴŜ ό[Iύ ǎǘƛƳǳƭŀǘŜǎ ǘƘŜ ǊŜƭŜŀǎŜ ƻŦ ǘƘŜ ŜƎƎΦ 

ω hŜǎǘǊƻƎŜƴ ŀƴŘ ǇǊƻƎŜǎǘŜǊƻƴŜ ŀǊŜ ƛƴǾƻƭǾŜŘ ƛƴ ƳŀƛƴǘŀƛƴƛƴƎ ǘƘŜ 

uterus 

lining. 

    

Higher Tier only: 

I am able to explain the interactions of FSH, oestrogen, LH and 

progesterone, in the control of the menstrual cycle. 

    

Higher Tier only: 

Students should be able to extract and interpret data from 

graphs showing hormone levels during the menstrual cycle. 

    

I can evaluate the different hormonal and non-hormonal 

methods of contraception. 

    

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

hormonal methods of contraception. 

These include: 

ω ƻǊŀƭ ŎƻƴǘǊŀŎŜǇǘƛǾŜǎ ǘƘŀǘ Ŏƻƴǘŀƛƴ ƘƻǊƳƻƴŜǎ ǘƻ ƛƴƘƛōƛǘ C{I 

production so that no eggs mature 

ω ƛƴƧŜŎǘƛƻƴΣ implant or skin patch of slow release progesterone to 

inhibit the maturation and release of eggs for a number of 

months or years 

ω ōŀǊǊƛŜǊ ƳŜǘƘƻŘǎ ǎǳŎƘ ŀǎ ŎƻƴŘƻƳǎ ŀƴŘ ŘƛŀǇƘǊŀƎƳǎ ǿƘƛŎƘ 

prevent the sperm reaching an egg 

ω ƛƴǘǊŀǳǘŜǊƛƴŜ ŘŜǾƛŎŜǎ ǿƘƛŎƘ ǇǊŜǾŜƴǘ ǘhe implantation of an 

embryo or release a hormone 
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ω ǎǇŜǊƳƛŎƛŘŀƭ ŀƎŜƴǘǎ ǿƘƛŎƘ ƪƛƭƭ ƻǊ ŘƛǎŀōƭŜ ǎǇŜǊƳ 

ω ŀōǎǘŀƛƴƛƴƎ ŦǊƻƳ ƛƴǘŜǊŎƻǳǊǎŜ ǿƘŜƴ ŀƴ ŜƎƎ Ƴŀȅ ōŜ ƛƴ ǘƘŜ ƻǾƛŘǳŎǘ 

ω ǎǳǊƎƛŎŀƭ ƳŜǘƘƻŘǎ ƻŦ ƳŀƭŜ ŀƴŘ ŦŜƳŀƭŜ ǎǘŜǊƛƭƛǎŀǘƛƻƴΦ 

Students should be able to explain the use of hormones in 

modern reproductive technologies to treat infertility. 

¢Ƙƛǎ ƛƴŎƭǳŘŜǎ ƎƛǾƛƴƎ C{I ŀƴŘ [I ƛƴ ŀ ΨŦŜǊǘƛƭƛǘȅ ŘǊǳƎΩ ǘƻ ŀ ǿƻƳŀƴΦ 

She may then become pregnant in the normal way. 

    

In Vitro Fertilisation (IVF) treatment. 

ω L±C ƛƴǾƻƭǾŜǎ giving a mother FSH and LH to stimulate the 

maturation of several eggs. 

ω ¢ƘŜ ŜƎƎǎ ŀǊŜ ŎƻƭƭŜŎǘŜŘ ŦǊƻƳ ǘƘŜ ƳƻǘƘŜǊ ŀƴŘ ŦŜǊǘƛƭƛǎŜŘ ōȅ ǎǇŜǊƳ 

from the father in the laboratory. 

ω ¢ƘŜ ŦŜǊǘƛƭƛǎŜŘ ŜƎƎǎ ŘŜǾŜƭƻǇ ƛƴǘƻ ŜƳōǊȅƻǎΦ 

ω !ǘ ǘƘŜ ǎǘŀƎŜ ǿƘŜƴ ǘƘŜȅ ŀǊŜ ǘƛƴȅ ōŀƭƭǎ of cells, one or two 

embryos are ƛƴǎŜǊǘŜŘ ƛƴǘƻ ǘƘŜ ƳƻǘƘŜǊΩǎ ǳǘŜǊǳǎ όǿƻƳōύΦ 

    

Although fertility treatment gives a woman the chance to have a 

baby of her own: 

ω ƛǘ ƛǎ ǾŜǊȅ ŜƳƻǘƛƻƴŀƭƭȅ ŀƴŘ ǇƘȅǎƛŎŀƭƭȅ ǎǘǊŜǎǎŦǳƭ 

ω ǘƘŜ ǎǳŎŎŜǎǎ ǊŀǘŜǎ ŀǊŜ ƴƻǘ ƘƛƎƘ 

ω ƛǘ Ŏŀƴ ƭŜŀd to multiple births which are a risk to both the babies 

and the mother. 

    

Higher Tier only: 

Students should be able to explain the roles of thyroxine and 

adrenaline in the body. 

    

Higher Tier only: 

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 

ŦƻǊ ΨŦƭƛƎƘǘ ƻǊ ŦƛƎƘǘΩΦ 

    

Higher Tier only: 

Thyroxine from the thyroid gland stimulates the basal metabolic 

rate. It plays an important role in growth and development. 

    

Higher Tier only:     
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Thyroxine levels are controlled by negative feedback. 

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. 

    

Higher Tier only: 

Gibberellins are important in initiating seed germination. 

    

Higher Tier only: 

Ethene controls cell division and ripening of fruits. 

    

Higher Tier only: 

(The mechanisms of how gibberellins and ethene work are not 

required). 

    

Required Practical 8: I have investigated the effect of light or 

gravity on the growth of newly germinated seedlings and have 

recorded results as both length measurements and as careful, 

labelled biological drawings to show the 

effects. 

    

Higher Tier only: 

I am able to describe the effects of some plant hormones and the 

different ways people use them to control plant growth. 

    

Higher Tier only: 

Plant growth hormones are used in agriculture and horticulture. 

    

Higher Tier only: 

Auxins are used: 

ω ŀǎ ǿŜŜŘ ƪƛƭƭŜǊǎ 

ω ŀǎ ǊƻƻǘƛƴƎ ǇƻǿŘŜǊǎ 

ω ŦƻǊ ǇǊƻƳƻǘƛƴƎ ƎǊƻǿǘƘ ƛƴ ǘƛǎǎǳŜ ŎǳƭǘǳǊŜΦ 

    

Higher Tier only: 

Ethene is used in the food industry to control ripening of fruit 

during storage and transport. 

    

Higher Tier only: 

Gibberellins can be used to: 
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ω end seed dormancy 

ω ǇǊƻƳƻǘŜ ŦƭƻǿŜǊƛƴƎ 

ω ƛƴŎǊŜŀǎŜ ŦǊǳƛǘ ǎƛȊŜΦ 

 Red Amber Green Revised 

Tick X 

Area of Study:  Inheritance, Variation and Evolution 

I 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: 

ω ǎǇŜǊƳ ŀƴŘ ŜƎƎ ŎŜƭƭǎ ƛƴ ŀƴƛƳŀƭǎ 

ω ǇƻƭƭŜƴ ŀƴŘ ŜƎƎ ŎŜƭƭǎ ƛƴ ŦƭƻǿŜǊƛƴƎ ǇƭŀƴǘǎΦ 

    

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. 

    

I am 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: 

ω copies of the genetic information are made 

ω ǘƘŜ ŎŜƭƭ ŘƛǾƛŘŜǎ ǘǿƛŎe to form four gametes, each with a single 

set of chromosomes 

ω ŀƭƭ ƎŀƳŜǘŜǎ ŀǊŜ ƎŜƴŜǘƛŎŀƭƭȅ ŘƛŦŦŜǊŜƴǘ ŦǊƻƳ ŜŀŎƘ ƻǘƘŜǊΦ 

    

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.)     
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Advantages of asexual reproduction: 

ω ƻƴƭȅ ƻƴŜ ǇŀǊŜƴǘ ƴŜŜŘŜŘ 

ω ƳƻǊŜ ǘƛƳŜ ŀƴŘ ŜƴŜǊƎȅ ŜŦŦƛŎƛŜƴǘ ŀǎ Řƻ ƴƻǘ ƴŜŜŘ ǘƻ ŦƛƴŘ ŀ ƳŀǘŜ 

ω faster than sexual reproduction 

ω Ƴŀƴȅ ƛŘŜƴǘƛŎŀƭ ƻŦŦǎǇǊƛƴƎ Ŏŀƴ ōŜ ǇǊƻŘǳŎŜŘ ǿƘŜƴ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ 

favourable. 

    

Some organisms reproduce by both methods depending on the 

circumstances. 

ω aŀƭŀǊƛŀƭ ǇŀǊŀǎƛǘŜǎ ǊŜǇǊƻŘǳŎŜ ŀǎŜȄǳŀƭƭȅ ƛƴ ǘƘŜ ƘǳƳŀƴ ƘƻǎǘΣ ōǳǘ 

sexually in the mosquito. 

ω aŀƴȅ ŦǳƴƎƛ ǊŜǇǊƻŘǳŎŜ ŀǎŜȄǳŀƭƭȅ ōȅ ǎǇƻǊŜǎ ōǳǘ ŀƭǎƻ ǊŜǇǊƻŘǳŎŜ 

sexually to give variation. 

ω aŀƴȅ Ǉƭŀƴǘǎ ǇǊƻŘǳŎŜ ǎŜŜŘǎ ǎŜȄǳŀƭƭȅΣ ōǳǘ ŀƭǎƻ ǊŜǇǊƻŘǳŎŜ 

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. 

    

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. 

    

I am able to discuss the importance of understanding the human 

genome. 

This is limited to the: 
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ω ǎŜŀǊŎƘ ŦƻǊ ƎŜƴŜǎ ƭƛƴƪŜŘ ǘƻ ŘƛŦŦŜǊŜƴǘ ǘȅǇŜǎ ƻŦ ŘƛǎŜŀǎŜ 

ω ǳƴŘŜǊǎǘŀƴŘƛƴƎ ŀƴŘ ǘǊŜŀǘƳŜƴǘ ƻŦ ƛƴƘŜǊƛǘŜŘ ŘƛǎƻǊŘŜǊǎ 

ω ǳǎŜ ƛƴ ǘǊŀŎƛƴƎ ƘǳƳŀƴ ƳƛƎǊŀǘƛƻƴ ǇŀǘǘŜǊƴǎ ŦǊƻƳ ǘƘŜ ǇŀǎǘΦ 

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.     

Higher Tier only: 

I am able to: 

ω ǊŜŎŀƭƭ ŀ ǎƛƳǇƭŜ ŘŜǎŎǊƛǇǘƛƻƴ ƻŦ ǇǊƻǘŜƛƴ ǎȅƴǘƘŜǎƛǎ 

ω ŜȄǇƭŀƛƴ ǎƛƳǇƭȅ Ƙƻǿ ǘƘŜ ǎǘǊǳŎǘǳǊŜ ƻŦ 5b! ŀŦŦŜŎǘǎ ǘƘŜ ǇǊƻǘŜƛƴ 

made 

ω ŘŜǎŎǊƛōŜ Ƙƻǿ ƎŜƴŜǘƛŎ ǾŀǊƛŀƴǘǎ Ƴŀȅ ƛƴŦƭǳŜƴŎŜ ǇƘŜƴƻǘȅǇŜΥ ŀύ ƛƴ 

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. 

    

(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. 
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(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. 

    

I am able to explain the terms: 

ω ƎŀƳŜǘŜ 

ω ŎƘǊƻƳƻǎƻƳŜ 

ω ƎŜƴŜ 

ω ŀƭƭŜƭŜ 

ω ŘƻƳƛƴŀƴǘ 

ω ǊŜŎŜǎǎƛǾŜ 

ω ƘƻƳƻȊȅƎƻǳǎ 

ω ƘŜǘŜǊƻȊȅƎƻǳǎ 

ω ƎŜƴƻǘȅǇŜ 

ω ǇƘŜƴƻǘȅǇŜΦ 

    

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). 
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If the two alleles present are the same the organism is 

homozygous for that trait, but if the alleles are different they are 

heterozygous. 

    

Most characteristics are a result of multiple genes interacting, 

rather than a single gene. 

    

I understand the concept of probability in predicting the results 

of a single gene cross, but can recall that most phenotype 

features are the result of multiple genes rather than single gene 

inheritance. 

    

I am 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. 

    

Some disorders are inherited. These disorders are caused by the 

inheritance of certain alleles. 

ω tƻƭȅŘŀŎǘȅƭȅ όƘŀǾƛƴƎ ŜȄǘǊŀ ŦƛƴƎŜǊǎ ƻǊ ǘƻŜǎύ ƛǎ ŎŀǳǎŜŘ ōȅ ŀ 

dominant allele. 

ω Cystic fibrosis (a disorder of cell membranes) is caused by a 

recessive allele. 

    

I can make informed judgements about the economic, social and 

ethical issues concerning embryo screening, given appropriate 

information. 

    

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. 

ω Lƴ ŦŜƳŀƭŜǎ ǘƘŜ ǎŜȄ ŎƘǊƻƳƻǎƻƳŜǎ ŀǊŜ ǘƘŜ ǎŀƳŜ ό··ύΦ 

ω Lƴ ƳŀƭŜǎ ǘƘŜ ŎƘǊƻƳƻǎƻƳŜǎ ŀǊŜ ŘƛŦŦŜǊŜƴǘ ό·¸ύΦ 

    

I am able to carry out a genetic cross to show sex inheritance.     

I understand and can use direct proportion and simple ratios in 

genetic crosses. 

    




