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Mini Modules

MODULE 1
Levels of organisation within
an ecosystem
Abiotic and biotic factors
Interdependence in ecosystems
The importance of biodiversity

MODULE 2

MODULE 3

Evolution, inheritance and
variation
Selective breeding and natural
selection
Modern biotechnology
applications

The evidence for
anthropogenic causes of
climate change
Potential effects of, and
mitigation of, increased
atmospheric carbon dioxide
and methane

MODULE 4

MODULE 5

Communicable diseases:
bacteria, viruses and fungi as
vectors of disease in animals
and humans
Reducing and preventing the
spread of infectious disease

Exploring the human
perceptions of animals in
different situations
Examining intensive farming
systems
Exploring animal welfare

END OF MINI
MODULES
Download certificate of
completion.

TEACHER NOTES
Each mini module has direct Key Stage 4 National Curriculum links
to the Biology, Geography and PSHE syllabus. Each mini module will
take approximately 30-45 minutes to complete and concludes with a
mini quiz, which is suitable for retrieval practice or revision purposes
at a later date.

Look out for these symbols
Quick fire question

Differentiation

Video link

Read the text
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Learning Objectives

COMMUNICABLE
DISEASES

ZOONOTIC
DISEASES

PREVENTING
DISEASE

Understand and identify vectors
of disease including viruses,
bacteria and fungi

Diseases that are spread between
animals and humans

How to reduce and prevent the
spread of disease

Keywords: Communicable, infectious, virus, bacteria, fungi, antibody, antigen, mutate, vaccine,
pathogen, immune response

INTRODUCTION
Disease can be caused in different ways. Some
diseases which you are born with, such as type 1
diabetes, are due to genetic inheritance and means
the disease cannot be spread to other people, but
may be passed on to your offspring. Other disease
such as colds and flu have the ability to spread to
other humans, and are known as communicable
diseases for this reason. In this module we are going
to learn how communicable diseases spread,
especially between animals and humans. Start here:
Explain the difference between communicable
and non-communicable disease

VECTORS OF DISEASE

Write as many examples of a
communicable disease as possible.

A vector is any type of organism that is able to transmit
disease, such as a mosquito carrying malaria.

Have you ever thought about how communicable diseases such as cholera or
malaria spread? It doesn't just happen by chance, often, animals or
microorganisms are involved. Any organism that has the ability to spread disease
is called a vector. Microorganisms that cause disease are called pathogens. There
are four main types of pathogen: bacteria, viruses, fungi and protists. All
pathogens have very simple life cycles - they infect a host organism, such as
humans, they then reproduce, and spread to other host organisms. Pathogens are
great at their jobs - they have special structural adaptations that make them
brilliant at spreading and infecting as many host organisms as possible.
Click here to take a closer look at
how pathogens spread.

What is the difference between a
vector and a pathogen?
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Which pathogen causes which disease?

influenza

Protist

ringworm

If you need a reminder, watch the video
above again.

cholera

malaria

Remember, each disease is caused by either:

bacteria

VIRUSES & BACTERIA
It's important to remember that bacteria and
viruses are not the same.

Click the bacteria above
to find out more about
them
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Click the virus above to
find out more about
them

DISEASE
TRANSMISSION
Diseases can be spread in many different ways
through many different vectors. When a disease is
passed on, we say that is has been transmitted. Here
are some of the key modes of disease transmission:
Direct contact (through touch or sexual
intercourse)
Drinking infected water (cholera is spread
through water)
Droplets in the air (when people cough and
sneeze, disease such as flu can be
transmitted)
Unhygienic food preparation (bacteria like
Salmonella can spread through consuming
undercooked raw chicken which is infected)
A vector (such as mosquitos spreading the
malaria protist, or deer spreading TB to
cattle)

It's always a good idea to cough or sneeze into
your elbow so that bacteria and viruses cannot
transmit through direct contact from your hands

Knowing how diseases can be
transmitted, can you think of any other
ways to prevent the spread of disease?

Virus

fungi

ZOONOTIC
DISEASES
Pathogens typically infect individuals of the same
species, however you may not be aware that some
pathogens are able to jump from one host species to
another. When an animal disease transmits to humans,
we call it a zoonotic disease or zoonoses. An example
of this is the coronavirus COVID-19 which originated
in central China in late 2019.
Let's take a closer look at how viruses spread
from humans to animals here.
Zoonotic diseases can be particularly devastating to
humankind as the disease is novel: it is new to humans
and we therefore have not identified a way of treating
or preventing the disease.
Did you know 3 out every 4
emerging diseases in humans
come from animals? The charity
Viva! explores some of the issues
surrounding zoonoses here.

Here's an example
Viral diseases such as orf (sheep pox)
cause ulcers to form around sheep's
mouths. This can be easily transmitted
to humans through direct contact, and
forms similar ulcers on our skin. As
this is a viral infection, we cannot
treat this disease with antibiotics.
Instead, the immune response
naturally takes a number of weeks to
fight off the disease.
Can you think of any other
zoonotic diseases which affect
humans?
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FACTORY FARMING & THE RISK TO HUMAN HEALTH
Factory farming is the perfect storm to promote the initial infection and
spread of a variety of zoonotic diseases. Swine influenza is one such disease.
It is rarely fatal in pigs but can can cause severe flu symptoms in humans,
and even death. In factory farm settings, infections such as swine flu can
spread rapidly across large, stressed populations which increases the
likelihood of the viral DNA mutating or changing along the way.
As well as viruses, intensive farming systems also increase the risk of food
borne bacterial infections from species such as Campylobacter, Salmonella
and E. coli - all of which cause serious illness in humans, and sometimes even
death. Find out more about how factory farming affects animals and humans
in this web article.

REDUCING THE RISK OF
ZOONOTIC DISEASE
Can you think of any ways we could reduce the
risk of spreading zoonotic disease?
How can we treat viral, bacterial or fungal
diseases? What if it is a new disease?
There are many different scenarios where disease
can be transmitted between animals and humans,
including:
Keeping pets
Working with wildlife
Animal agriculture
Illegal animal trade

TREATING DIFFERENT
DISEASES
We're fortunate to live in a world where medicine and
technology are able to treat the majority of human
diseases. But what's the difference between a course of
antibiotics and a vaccine? How do these work?
Well, every treatment is extremely specific to the disease
causing infection - whether it's a virus, bacteria, fungi or
protist.

Vaccines are used to prevent you from getting
sick when certain pathogens enter your body.
These could be viral or bacterial pathogens.
Common vaccines include those against
diseases such as measles or rubella. He'll be able
to explain a little more about how vaccines
did you know that conservation scientists who work with
work! Click to find out.
wild apes wear face masks to prevent disease transmission
from humans to apes?
Vaccines are great at preventing disease, but take time to
Ultimately, the only way to reduce the risk of disease
develop. Also, because viruses tend to mutate extremely
transmission from animals to humans is to reduce
quickly, you often need to develop new vaccines every year the amount of interspecies contact that we have.
like the flu jab - to keep up with the changing viruses which
Keeping pets, working in wildlife conservation and
are in circulation at the time.
veterinary work are all rewarding and ethical
endeavours. However, many people believe that
animal agriculture and illegal wildlife trade markets
need to be better managed, or even stopped
altogether, to help prevent the risk of another
Coronaviruses are particularly interesting because they
serious infectious disease such as SARS or MERS in
have
high infection and genetic mutation rates. Click the
the future.
bat above to find out a little more about preventing
future coronaviruses.
Click the newspaper to read an
opinion article from The Guardian
about what needs to change.

CORONAVIRUS CASE
STUDY

ANTIBIOTIC APOCOLYPSE?

If you're interested in being part of the
movement to help ban wildlife markets
and put a stop to factory farming, make
your voice heard here and here.

Antibiotics are a potent weapon in the fight
against bacterial infection. However, many
scientists now believe that our over-usage of
antibiotics may be leading us straight into a new
type of medical disaster: antibiotic resistance.
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END OF MODULE QUIZ
1. What is a pathogen?
2. what is a vector?
3. give an example of a bacterial, viral, fungal and protist
disease
4. List three ways that pathogens can spread between humans
5. what is a zoonotic disease?
6. give one example of a zoonotic disease
7. Suggest one method of reducing the risk of zoonotic disease
transmission
8. Why does factory farming pose a serious risk to human health
and disease?
9. A vaccine is used to prevent a bacterial or viral disease.
Explain how vaccines work.
10. What does antibiotic resistance mean?

No cheating now...
1. A pathogen is any microorganism that spreads disease, such as bacteria, viruses, fungi or protists.
2. A vector is any organism capable of carrying disease. This could be a pathogen, or could be an animal or invertebrate such as a tick or mosquito which transmits
disease from one individual to another.
3. Bacterial - TB, Cholera. Viral - Flu. Fungal - Ringworm, Athlete's foot. Protist - Malaria.
4. Pathogens can spread between humans through direct contact, droplets in the air, contaminated food or water, or via a vector such as mosquito.
5. A zoonotic disease is a disease which has the capability to 'jump' from animals to humans. An example is the coronavirus Covid-19 which is thought to have
originated in bats.
6. Examples of zoonotic disease: coronaviruses such as Covid-19, SARTS, MERS, Orf, Bird flu, Swine flu
7. Reduce the amount of interspecies contact we have with animals. Reduce the demand for factory farmed food and wildlife wet markets, which are thought to be at
higher risk of novel coronavirus emergence.
8. The unnatural feeds, hormones, and excessive quantities of antibiotics used on factory farms put the human population at risk for chronic disease, obesity, and
drug-resistant bacteria, and pose the threat of major zoonotic disease outbreaks
9. A vaccine works by training the immune system to recognise and combat pathogens, either viruses or bacteria. Vaccines allow a dead or altered form of the disease
causing pathogen to be introduced into the body, which contain a specific antigen. This causes the immune system, specifically the white blood cells, to produce
complementary antibodies, which target and attach to the antigen.
10.Antibiotic resistance is when bacteria develop the ability to survive exposure to antibiotics designed to kill them or stop their growth. Antibiotic resistance occurs
due to genetic mutations in the bacterial DNA. It is particularly threatening to human health because the antibiotic resistant bacteria are able to continue to divide and
grow producing even more bacteria that are not affected by the antibiotic. Scientists then need to develop a new antibiotic to kill the resistant pathogens.
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