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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

GLOBAL WARMING

CLIMATE CHANGE

Explain what causes global
warming and how humans
enhance this process

Exploring the evidence and
effects of climate change from a
global perspective

SUSTAINABLE
FUTURE
What we as individuals can do to
help mitigate the effects of global
warming

Keywords: Global warming, climate change, anthropogenic, radiation, pollutant, sustainability,
greenhouse gases, greenhouse effect

INTRODUCTION
Global warming, climate change, and the
greenhouse effect are all key words that are
often used interchangeably, but they actually
mean slightly different things. In this module
we'll be exploring the distinct causes of
global warming, the implications of animal
agriculture on climate change, and how we as
individuals can make positive changes that
contribute to a more sustainable future.
Firstly, let's take a quick look at what global
warming really means. Click here to find out.
How is the greenhouse effect linked to
global warming?

Why does deforestation lead to an
increased rate of global warming?

A BRIEF HISTORY OF GLOBAL WARMING
The natural greenhouse effect isn't the reason that scientists are concerned about our
warming planet. In fact, the greenhouse effect is the whole reason that life is able to
survive on planet Earth! Without it, our average temperatures would become too hot in
the day and too cold during the night to support life as we know it.
However, in the past four decades humans have had a significant impact on this effect.
Scientists now refer to this as The Enhanced Greenhouse Effect.
Click here to find out a little more about the history of humans and our planet.
Check this out! This site shows you how much
CO2 is emitted around the globe in real time.

Compare CO2 emissions around the
world. Where is highest/lowest? Why?
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HUMANS' ROLE IN GLOBAL WARMING
Take a look at these graphs
comparing global average
temperature (°C) and atmospheric
CO2 percentages from 1700-2000.
Can you explain the correlation
between the two graphs?
Why is global average temperature
not represented as a smooth curve?

GREENHOUSE GASES

The air is made up of many gases, as you can see
above. Nitrogen and oxygen make up the greatest
proportion of our atmosphere, followed by other
gases such as water vapour and CO2, which are
greenhouse gases with the ability to trap UV
radiation from the sun within earth's atmosphere.
The actions of humans increase emissions of
atmospheric greenhouse gases such as:
Carbon dioxide [CO2]
Water vapour [H2O]
Methane [CH4]
Nitrous oxide [N2O]
and Ozone [O3]
But how? Which activities are the most harmful
in terms of greenhouse gas emissions?

These are global
greenhouse gas
emissions by sector,
based on 2010 data.
Click here to view the
source and a closer
look at the types of
gas being emitted.

Aside from energy production, agriculture is one of
the leading causes of global warming. This is because
our human population has grown enormously; in
order to meet the growing demand for food,
ecologically important areas such as rainforests have
been destroyed and repurposed to grow crops which
feed livestock for human consumption. Farming cattle
in particular causes significant methane gas emissions
due to the process of fermentation which occurs as
cows digest grass fodder. A single cow can release
around 120Kg of methane through burps each year that's the same weight as a giant panda!

EXAMINING THE
EVIDENCE FOR
CLIMATE CHANGE
So far we've learnt that global warming due to the
enhanced greenhouse effect is largely due to human
activities, such as energy production, agriculture, and
transportation.
But where does climate change come into this?
How is global warming linked to climate change?
Can you think of any effects of climate change?
Don't just take our word for it. There are
many studies detailing the significant
correlation between human activities and
climate change. The European Space Agency
has a brilliant video describing the effects of
climate change in Europe in particular by
analysing the data from satellites orbiting the
Earth.
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A MORE SUSTAINABLE FUTURE
Let's face it: our human population is growing. In fact, the United
Nations predicts that the global population of our planet is set to grow
to 8 billion people by 2023. Some scientists are now dedicating their
careers to working out how we can feed the world. Did you know that
820 million people in the world are undernourished (not able to eat
enough food)? What's more, 2 billion people are obese - that means that
for every 1 starving person, there are 2.5 people struggling with obesity.
This is a serious problem and really highlights how important it is that
we focus on sustainable resource management - making sure that we
are able to feed everyone fairly without uncontrollably destroying
ecologically important habitats.

YOUR CARBON
FOOTPRINT
When we start to think about climate change and
global food security, it's easy to think that the actions
of individuals like you and I don't really make a
difference in the grand scheme of things.

but that's not true!
Everyday choices that we make, such as how we
travel to school or work and the food we choose to
eat, has an impact on the planet. Put all of these
choices together, and multiply that impact by our 8
billion population, and you have something truly
significant.
Click here to calculate your
own carbon footprint
and think about how your
lifestyle can be altered to be
more sustainable in the future
The average person in the UK has a carbon footprint of
around 10 tonnes of carbon per year - that's the same as
12 million balloons filled with CO2!
Many people are aware of the benefits of
recycling materials, using public transport and
cycling rather than driving, and turning
unnecessary appliances off to save energy. But
there's one lifestyle change that a lot of people
seem unwilling to address or even talk about and that's all of the meat that the Western
world is consuming.
Click the plate to find out how
your food choices matter.

DIETARY CHANGE IS
ESSENTIAL
A special report published by the United Nations in
2019 showed that plant-based diets are a major factor in
mitigating (preventing) and adapting to climate change.
This is mainly because animal agriculture requires:

17 x more
land
14 x more
water

10 x more
energy
...than plant
based
farming

Why do you think farming animals uses so many
more resources than arable farming?
Aside from the major contributors (agriculture,
transport and energy), there are seemingly small
factors that also play a part in climate change. For
instance, our increasing demand for 'fast fashion' cheap items of clothing that are often produced in
very poor, labour intensive conditions. You can find
out more about the impact of fast fashion here.

NATURAL CAUSES OF
CLIMATE CHANGE
Despite humans playing a heavy hand
in climate change, there are also several
natural factors that influence the rate of
global warming. For example, volcanoes
release large amounts of CO2 when
they erupt. The Earth also experiences
natural periods of heating and cooling
depending on variations in its tilt and
orbit around the Sun.
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END OF MODULE QUIZ
1. What is the definition of the greenhouse effect?
2. which gases contribute to the greenhouse effect?
3. write one way that humans have accelerated the rate of
global warming.
4. what is a carbon footprint?
5. write three factors that contribute to your carbon
footprint.
6. what is the average uk citizen's annual carbon footprint?
7. what changes to your diet would help mitigate the effects of
climate change?
8. explain why reducing your meat and dairy intake may be
beneficial to global greenhouse gas emissions.
9. which greenhouse gas do cows produce during digestion?
10. What natural processes affect the rate of climate change?

No cheating now...
1. The greenhouse effect is when heat from the sun in the form of UV radiation is trapped within Earth's atmosphere due to the presence of certain gases (greenhouse
gases) which make it harder for radiation to be emitted back into space.
2. Carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), water vapour (H2O), and ozone (O3).
3. Humans have increased the rate of global warming through energy production, transport, animal agriculture and deforestation.
4. A carbon footprint is the amount of carbon that one individual or organisation releases into the atmosphere as a direct result of their own actions, such as their most
common form of travel or the food that they eat.
5. Your carbon footprint is composed of the way that you heat and cool your home, the types of transport that you use, the food that you eat, and the things that you
buy, such as clothes.
6. The average UK citizen's carbon footprint is 10 tonnes per year.
7. The 2019 United Nations report on climate change suggests that reducing meat and dairy intake will significantly help to reduce greenhouse gas emissions.
8. Reducing your meat and dairy intake is beneficial because farming animals requires 17 x more land, 14 x more water, and 10 x more energy than farming plants.
9. Methane is produced during fermentation inside the cow's digestive system.
10. Volcanic eruptions and natural alterations in the Earth's tilt and orbit also affect the rate of climate change.
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