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BIOLOGY

Key points to learn
Not the same as respiration. Method

Key points to learn

Anaerobic Glucose Lactic acid

Trilogy B9: Respiration
.Breathing

Aerobic
respiration

of obtaining oxygen from the air

Process by which all living things get
energy from glucose and oxygen

Happens continuously in plants an
animals. Provides lots of energy

Glucose + Oxygen Carbon + Water
dioxide

C6H12O6 + 6O2 6CO2 + 6H2O

Exothermic reaction - gives off heat

Occurs within mitochondria in cells

respiration in
animal cells

actic acid

Metabolism

Much less energy provided than
aerobic respiration

Leads to an oxygen debt which
requires more oxygen after
exercise is complete to break
down the lactic acid

Causes muscles to tire and cramp

The sum of all the reactions in a
cell or the body of an organism

Energy provided by respiration is
used in these metabolic reactions

Bioenergetics

Knowledge Organiser

Big picture (Biology Paper 1)

Cells and Disease and
organisation bioenergetics

Cell structure and Communicable
transport diseases

Cell division Preventing and
treating disease

Organisation and
Non-communicable

During exercise body needs more
energy so rate of aerobic respiration
increases. This needs:
1. Heart rate increases - blood

carries glucose and oxygen faster
2. Breathing rate and volume

Response increases - lungs obtain more

to make new molecules

Includes these 5 reactions:
1. Turning glucose into starch,

glycogen and cellulose
2. Making lipids from glycerol and

Metabolic fatty acids

the digestive
system

Organising
animals and

plants

diseases

Photosynthesis

Respiration

to exercise

Anaerobic
respiration

Anaerobic
respiration

in plants and
yeast

Enzymes

oxygen
3. Glycogen stores turned into

glucose - more glucose available

More respiration means you get
hotter and may need to cool down

Provides energy from glucose if there
is not enough oxygen available

Called fermentation. Used to make
bread and alcohol

Glucose Ethanol + Carbon
dioxide

Biological catalyst. Helps reactions to
happen in living things

reactions 3. Using glucose and nitrate ions
to make amino acids

4. Respiration
5. Turning excess proteins into

urea

Metabolic The rate at which reactions
rate happen in an organism

Lipids Fats and oils

Starch Carbohydrate store in plants

Glycogen Carbohydrate store in animals

Cellulose Makes cell walls in plants

Urea Waste product from liver

Background

It is one of the R’s in MRS GREN. All living
things do it, all of the time. Every single one
of your 10 trillion living body cells are doing
it right now. As are the 100trillion microbes
living in your intestines!

Additional information
The five metabolic reactions are all covered
in more detail in this course. Remember that
they all use enzymes.
‘Aerobic respiration’ is often known as just
‘respiration’. It is photosynthesis in reverse.



BIOLOGY

Key points to learn
Large microbe
Living

Divide by splitting in two

Key points to learn
Causes of ill Pathogens, diet, stress, life

health situations/conditions

Cannot be transmitted from one

Trilogy B5: Communicable
diseases

Collins Revision Guide: Infection and response

Knowledge OrganiserNon-

Bacteria May produce toxins to make us ill

Cause:
• Salmonella - food poisoning
• Gonorrhoea - sexually

transmitted disease (STD)

communicable
diseases

Ignaz
Semmelweis

Louis

person to another

Eg heart disease, arthritis

Doctor in mid-1850s who persuaded
doctors to wash their hands

Showed that microbes caused

Big picture (Biology Paper 1)

Cells and Disease and
organisation bioenergetics

Cell structure and Communicable

Smallest microbe Pasteur disease. Developed vaccines transport diseases

Not alive
Vaccines

Live and reproduce inside cells

Viruses Cause:
• Measles - can be fatal Human
• HIV - can turn into AIDS defences
• Tobacco mosaic virus (TMV) against

affects photosynthesis in plants pathogens

The other type of microbe. Living

An inactive form of a pathogen used
to prepare your immune system

1.  Skin barrier - covers your body
2.  Nose - hair and mucus act as trap
3.  Trachea and bronchi - covered

in cilia and mucus
4.  Stomach - makes acid to destroy
5.  Immune system - white blood

cells defend us in three ways

Cell division

Organisation and
the digestive

system

Organising
animals and

plants

Preventing and
treating disease

Non-communicable
diseases

Photosynthesis

Respiration

Fungi

Pathogens

Communicable
diseases

Malaria

Cause:
• Rose black spot - affects

photosynthesis in plants

Microbes/microorganisms that
cause diseases

Spread by air, contact and water

Infectious diseases that can be
passed from one person to
another

Caused by pathogens

Is a protist disease. Spread by
mosquito bites

Trachea Pipe from mouth to bronchi

Bronchi Pipe into each lung

Cilia Tiny hair-like cells

1. Phagocytosis
ingest
microbes

2. Produce antibodies
White chemicals to

blood cells destroy microbes

3. Produce antitoxins
chemicals to
cancel-out toxins
made by pathogens

Background

Nobody likes getting ill. To better avoid
diseases, we need to understand what
causes and how our bodies try and
defend us from them.

Additional information

This topic links really well with B6 which
is all about how we can further defend
against these diseases.



BIOLOGY

Key points to learn
Large microbe. Living

Divide by splitting in two

Key points to learn
An inactive form of a pathogen used
to prepare your immune system

White blood cells are able to

Trilogy: B6 Preventing and
treating diseases

Infection and response

Bacteria May produce toxins to make us ill Vaccines

Cause:  - Salmonella
- Gonorrhoea

respond quickly to prevent infection

MMR is a vaccine against mumps,
measles and rubella

Knowledge Organiser

Big picture (Biology Paper 1)

Viruses

Pathogens

Communicable

diseases

Louis

Smallest microbe. Not alive

Live and reproduce inside cells

Cause: - Measles
- HIV
- Tobacco mosaic virus (TMV)

Microbes/microorganisms that
cause diseases

Spread by air, contact and water

Infectious diseases that can be
passed from person to person

Caused by pathogens

Showed that microbes caused

Medicines that kill specific bacteria.
Greatly reduced deaths from
bacterial diseases

Cannot kill viruses
Antibiotics

Some bacteria are becoming
resistant which is very concerning

Alexander Fleming discovered
penicillin

Need to be checked for toxicity
(safety), efficacy (effectiveness) and
dose

First trials are done using cells,
Making tissues and live 
animals

Cells and
organisation

Cell structure and
transport

Cell division

Organisation and
the digestive

system

Organising
animals and

plants

Disease and
bioenergetics

Communicable
diseases

Preventing and
treating disease

Non-communicable
diseases

Photosynthesis

Respiration

Pasteur disease. Developed vaccines

No effect on the pathogens but do
Painkillers reduce the symptoms of illness. Eg

aspirin and paracetamol

new
medicines

Clinical trials use healthy volunteers
and patient:
1.  Very low doses at start of trial
2.  If safe, more trials done

Background

Nobody likes getting ill. To better avoid
diseases, we need to understand what

Destroying Is very difficult without damaging 3.  In double blind trial some causes and how our bodies try and

viruses body tissue as they live inside cells patients given placebo defend us from them.

Discovery
of new drugs

Placebo

Medicines used to be extracted from
plants and microorganisms eg
• Heart drug digitalis from foxglove
• Painkiller aspirin from willow tree White
• Penicillin from mould blood cells

A tablet with no active medicine
content

1. Phagocytosis
ingest microbes

2. Produce antibodies
chemicals to destroy microbes

3. Produce antitoxins
chemicals to cancel-out
toxins made by pathogens

Additional information

This topic links really well with B6 which
is all about how we can further defend
against these diseases.



BIOLOGY

Non-

Key points to learn

Cannot be transmitted from one

Key points to learn
Are cancers

Trilogy B7: Non-communicable
diseases

communicable
diseases

person to another
Eg heart disease, arthritis

Malignant
tumour

Invade neighbouring tissues and
spread throughout body forming
secondary tumours

Organisation
Knowledge Organiser

Causes of ill
health

Communicable
diseases

Pathogens, diet, stress, life
situations/conditions

Benign
Infectious diseases that can be tumour
passed from one person to another

Caused by pathogens (microbes)

Layers of fat build up inside
coronary arteries, reducing blood Different

Not cancers

Growths of abnormal cells in one area
that do not invade other parts of the
body

• A defective immune system can
lead to more infections

• Viruses can trigger cancer

Big picture (Biology Paper 1)

Cells and Disease and
organisation bioenergetics

Cell structure and Communicable
transport diseases

Preventing andCell division

Coronary
heart disease

flow and oxygen for the heart
Stents used to keep arteries open

Statin medicines used to reduce
blood cholesterol levels which
reduces rate of fatty build up

diseases can • Pathogens can trigger allergies
interact • Physical ill health can lead to

depression and mental illness

Carbon monoxide harms unborn babies

Carcinogens increase risk of cancers
Smoking

Organisation and
the digestive

system

Organising
animals and

treating disease

Non-communicable
diseases

Photosynthesis

Heart
failure

Faulty heart
valves

Coronary
arteries

Cancer

Tumour

Health

A failed heart can be replaced by
a donor heart

Can be replaced by
biological/mechanical valves

Blood vessels that supply the
heart

Uncontrolled growth and division
of cells

Lifestyle and genetic factors can
increase risks of some cancers

Lump or growth in a part of the
body, uncontrolled cell division

State of physical and mental well-

and risk of
disease

Risks of
diet, exercise
and obesity

Alcohol
and risk of

disease

. Exposure
to ionising
radiation

Increases risk of coronary heart
disease

Increases risk of lung disease and lung
cancer

Increases risk of coronary heart
disease and high blood pressure

Obesity can lead to Type 2 diabetes

Damages the liver and carcinogens
increase risk of liver cancer

Affects brain function

Passes to and harms unborn babies

EM Waves (UV rays, X-rays Gamma
rays) and radioactive material

plants Respiration

Background

A reported 25% of people in the UK are
now obese. Around 17% of adults smoke
and many more consume alcohol. So,
what are the risks of these lifestyle
choices?

Maths skills
Use scatter diagrams to
identify correlation between
factors.

being Can increase risk of cancers Using samples to estimate population trends
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WORKING SCIENTIFICALLY

Key terms Definition

Independent variable
A variable in an experiment that you change to find out its effect on the 

dependent variable

Dependent variable Variable that is measured in an experiment to see how it changes

Control variable
Variables that are kept the same in an experiment to ensure it doesn’t affect 

the dependent variable

Repeats
The number of times the experiment is carried out to collect data from which 

to calculate a mean

Mean 
The average when repeated data is added together and divided by the 

number of repeats (anomalous data is not included in the calculation)

Equipment The scientific apparatus used to make the experiment accurate.

Anomalous 
Results that do not fit the pattern seen in other data or are much higher or 

lower than other repeated readings (outliers).

Equipment The scientific apparatus used to make the experiment accurate.

Valid Suitability of the method used to answer the question being asked.

Hypothesis A proposal intended to explain certain facts or observations.

Prediction A forecast or statement about what should happen in an experiment.

Hypothesise and Variables

• A hypothesis is a predication made about an experiment based on some previous scientific 

knowledge. 

• The hypothesis is then tested by carrying out the experiment.

• When designing experiments, there are three types of variable that we need to consider:

1. The dependent variable (what we measure)

2. The independent variable (what we change)

3. The control variables (what we keep the same)

Key Facts:  

Investigating an independent variable and its’ effect on a dependent variable allows us to look for a 

correlation.  This means we can describe a relationship between the two variables.

To do this we need to:

• Make a predication based on some previous scientific knowledge.

• Use equipment that allows us to make accurate measurements

• Identify hazards and take precautions against them

• Record our results in a meaningful way

• Repeat the test to make sure the data we get is the same each time

• Process the data

• Analyse data to identify relationships

• Evaluate the method and the data to show it is accurate and valid

Methods

When writing a method you should 
include:

1. A clear sequence

2. Information on which equipment to 

use

3. Volumes and masses for reagents

4. Scientific language



Equipment

This is some of the most common laboratory equipment that you will be using.

Ensure that you learn each piece.
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Results Tables
• In a results table the independent variable should always 

go on the left.
• When drawing a results table the following things are 

good practice::
1. Show all repeat measurements
2. Include the units in the headings 
3. Circle anomalies
4. Discount these when calculating a mean

For example:

Concentration
of acid (M)

Time taken for reaction to 
complete (s)

Mean (s)

0.1 102.1 105.6 103.4 103.7

0.2 88.8 86.5 87.2 87.5

0.3 69.1 67.3 64.2 66.9

0.4 56.2 40.1 53.3 54.8

0.5 32.1 30.1 33.2 31.8

Maths skills

To calculate a mean:

• Add together the values for 

collected data. 

• Divide the total by the number of 

data values used. 

E.g. No anomalies:

102.1 + 105.6 + 103.4 = 311.1 

then 311.1 ÷ 3 = 103.7

E.g. With anomaly:

56.2 + 53.3 = 109.5

then 109.5 ÷ 2 = 54.75

Notice that we left out the smaller 

number 40.1 and divided by 2.  

In the table the values are all to 1 

decimal place so we round 54.75 to

54.8
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Key terms Definition

Continuous data
Can take any value as whole number or decimals; usually collected by 

measuring variables, such as mass, volume or density.

Discrete data
Can only take exact whole number (integer) values; usually collected by 

counting.

Bar chart Used when one variable is categorical (a label, name or group)

Line Graph
Used when both variables are continuous (have numerical data from 

measuring)

Line of best fit
Drawn so that plotted points are evenly distributed either side of the line; 

can be straight or curved.

Evaluate
Use the information supplied, as well as knowledge and understanding, to 

consider evidence for and against when making a judgement.

Hazard
Something that can cause harm e.g. an object, a property of a substance 

or an activity

Risk The likelihood that a hazard will actually cause harm.

Precaution Action to remove or reduce a risk

Discontinuous data

Discontinuous or categoric data can only take 

certain values for example eye colour and blood 

group, these should be plotted on a bar graph.

Continuous data

Continuous data can take any value, for 

example height or temperature. 

This should be plotted on a line graph.

Drawing good line graphs

When drawing a graph you should:

1. Plot the dependent variable on 
the y axis and independent 
variable on the x axis 

2. Label axis and include units
3. Use small precise crosses to 

mark your points
4. Add a line of best fit which 

goes smoothly though as many 
points as possible (this does 
not have to be a straight line, it 
can be a curve but it is not a 
dot to dot exercise!)

5. Circle anomalies and don’t 
include them when drawing the 
line of best fit

Labels for 

axes, with 

units given 

in brackets

Both axes 

have suitable 

scales (equal 

intervals)

Neat, 

accurately 

placed plots. 

Anomaly 

recognised 

and 

highlighted on 

the graph

Accurate line of 

best fit, passing 

through most 

points, 

excluding 

anomalies.

Blood group
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