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Introduction
The term ‘wicked problem’ is used in science, 
planning and education to describe problems that 
are extremely complex in nature. Anthropogenic 
climate change is one such problem. Because 
there is no one-size-fits-all solution, no quick fix, 
climate change can be difficult to get your head 
around, let alone teach or respond to. This resource 
aims to help teachers/kaiako and their learners 
to understand the immediacy and complexity of 
this ‘wicked problem’. It offers a range of practical 
and proactive strategies for responding to 
the challenges. 

A collective and inclusive response is needed 
to mitigate and adapt to the predicted impacts 
of climate change. This response asks that we 
recognise the interconnectedness of all life on 
earth, as the impacts of climate change will be 
widely and diversely felt by all living things. 
Also essential to this response is the ability 
to communicate, listen to and respect varying 
perspectives and ideas. We are all in this together 
and can all be part of the solution. 

‘Huringa Āhuarangi: whakareri mai kia haumaru 
āpōpō | Climate Change: prepare today, live well 
tomorrow’ is a science-based, integrated learning 
programme. It focuses on Earth’s systems, the 
interconnectedness of the living world, and 
the impacts of anthropogenic climate change. 

It encourages learners to interpret, analyse and 
engage with science, and to understand that 
science knowledge changes over time. 

There is opportunity to consider a mātauranga 
Māori perspective in the learning programme, 
particularly around the interconnectedness of life 
on earth as expressed through the relationship 
between Papatūānuku and Ranginui. Other 
indigenous knowledge bases will contribute to a 
broader understanding of the interconnectedness of 
life on earth and help to inform possible responses. 

The programme builds understanding of climate 
change through an exploration of critical global, 
national, and local responses aimed at mitigating 
and adapting to predicted impacts. It is critical to 
consider indigenous responses, and – in particular 
for Aotearoa – to include those of whānau, hapū 
and iwi.

In exploring the challenges of climate change, 
ākonga are encouraged to develop and apply 
key competencies. They are prompted to think 
beyond themselves, to tautoko | support others, 
and to connect with the intergenerational 
community responding to the problem.

Most importantly, the resource supports and 
empowers all learners to have a voice, to take 
action, and to play their part in a larger, 
systematic response.

Teaching and 
learning modules

The modules can be applied in sequence 
or independently, depending on learners’ 
existing awareness of climate change. 
For those who have limited prior learning 
it is suggested that the programme be 
followed in its entirety, and in the order 
suggested in the ‘User guide’. This will 
encourage a sound understanding of climate 
change science and explore potential 
responses to the challenges of climate 
change, whilst also supporting wellbeing.

HURINGA ĀHUARANGI: WHAKARERI MAI KIA HAUMARU ĀPŌPŌ

Climate Change: prepare today, live well tomorrow

Climate change 
wellbeing guide

Teachers/kaiako and ākonga will have 
different reactions when learning about 
and responding to climate change, with 
some experiencing strong emotions. 
Background information and activities 
to support wellbeing are included. 
Look for   to connect to the ‘Climate 
Change Wellbeing Guide’, a companion 
resource to the learning programme.

https://nzcurriculum.tki.org.nz/News/Climate-Change-Learning-Programme-Wellbeing-Guide
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“I love this programme so much. 
All schools should do it – it only 
takes one person to make a change.”
MYAH 



Huringa Āhuarangi | Climate Change — MODULE TWO4

Specific learning intentions
Learners will:

• apply knowledge about Earth’s systems (particularly the atmosphere) to a 
developing understanding of the greenhouse effect and heat trapping gases 

• analyse the relationship between heat trapping gases and anthropogenic/
human activity, including the impacts on other living things

• appreciate how collective scientific and indigenous knowledge and evidence 
can be used to help understand and support ideas.

Success criteria
Learners will be able to:

• describe the role of the atmosphere, the greenhouse effect and heat 
trapping gases

• explain how anthropogenic/human activity has increased the amount of heat 
trapping gases in the atmosphere, changing the climate

• analyse the different heat trapping gases, both in their natural and increased 
concentration states; explain what causes each

• explain how scientific investigation and indigenous knowledge assist 
in understanding the causes and impacts of climate change.

MODULE TWO

Climate change: understanding 
how we got here
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The term ‘climate change’ describes how the climate and average weather 
patterns will change over time, both in Aotearoa New Zealand and globally. 
As temperatures rise, some areas will experience sea level rise, habitat loss, 
and more extreme weather more often. Some areas will get wetter, some will 
get much drier and many animal species – including humans – could find that 
adapting to this changing climate will be very challenging. 

The change in climate is caused by the increased release of heat trapping gases 
(also known as greenhouse gases) into the atmosphere.

The atmosphere and heat trapping gases

Earth’s atmosphere behaves like a gigantic greenhouse. It traps heat from the sun.

The Earth’s atmosphere is made up of approximately 78% nitrogen, 21% oxygen, 
0.9% argon and 0.04% (400 parts per million or 400 ppm) carbon dioxide (CO₂). 
It also includes other gases (called trace gases) in tiny amounts. As well as gases, 
the Earth’s atmosphere contains water vapour and aerosols (small solid particles 
or liquid droplets suspended in air).

The Earth’s atmosphere helps protect all living things from harmful radiation 
from the sun and space. It keeps the Earth warm by trapping a certain amount of 
heat. If there was no atmosphere, most of the sun’s heat would be reflected back 
into space and much of the Earth would be frozen. This process is known as the 
greenhouse effect. A heat trapping or greenhouse gas is a gas in the atmosphere 
that absorbs heat energy (known as infrared radiation).

Heat trapping gases are important for the Earth’s climate because they let in 
incoming energy from the sun. However, that energy is transformed into heat 
at the Earth’s surface and radiated back into the atmosphere. Heat trapping 
gases absorb some of the outgoing energy and reflect it in different directions, 
including back to Earth. This keeps the surface of the Earth (and the lower 
atmosphere) warmer than it would be otherwise.

If there were no heat trapping gases in the atmosphere, the average temperature 
of the earth would be far lower (around -18°C).

Background information for teachers and kaiako

Figure 2: Composition of the atmosphere

Figure 1: The Greenhouse Effect

2 About half is 
reflected or 
adsorbed by 
clouds and the 
atmosphere.

4 The earth also 
releases heat 
back toward 
space.

3 The rest reaches 
the earth, where 
it is absorbed by 
oceans and land.

6 But most of it 
is captured 
and retained 
by greenhouse 
gases.

5 Some of this 
heat passes 
directly through 
the atmosphere.

1 The sun’s 
radiation 
travels 
toward 
the earth.
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Heat trapping gases: a human connection

Most heat trapping gases are natural. Without them, too much heat would 
escape, and the surface of the planet would freeze. However, any increase in the 
concentration of heat trapping gases means more heat is trapped. This changes 
the composition of the atmosphere and, consequently, the Earth’s climate. 
Because all Earth’s systems are integrated and interdependent, this change in  
the atmosphere has wide ranging impacts.

So, what would cause an increase in the concentration of heat trapping gases?

The Industrial Revolution and The Great Acceleration 

The Industrial Revolution was a period that saw major changes in the way 
products were made. It began more than 200 years ago and greatly affected the 
way people lived and worked. Prior to the Industrial Revolution, people made 
products by hand, or used animals such as horses, or the power of water, to 
supply the energy needed to drive machines. They worked mostly in their own 
homes, or in small workshops. The Industrial Revolution saw the development 
of factories and mass production. Labourers began making large numbers of 
products using machines powered by engines that needed lots of energy to 
operate. It was more effective to supply the energy needed for mass production 
by burning fuels like coal.

The Industrial Revolution resulted in an increase in the concentration of carbon 
dioxide (CO₂) in the atmosphere. For the first time in human history, production 
was driven by the large scale and systematic use of fossil fuels. Initially, coal 
was used to power the new machinery used in manufacturing, agriculture, and 
later, transport. Then, in the late 19th century, the discovery of oil as a fuel for 
combustion engines led to further acceleration in the use of fossil fuels to power 
machines for industry and transport. Warfare also increased the use of fossil fuels, 
with two world wars in the 20th century greatly speeding up the development 
and use of fossil fuel-powered technologies. Since the early 1950s, there has 
been a rapid and world altering increase in the intensity and scale at which 
humans consume resources. This ‘Great Acceleration’ has created an ongoing, 
unsustainable reliance on fossil fuels for energy (McNeil & Engelke, 2016).

But wait, there’s more

Other anthropogenic factors include deforestation (because living trees  
absorb and store carbon dioxide (CO₂), and increasingly intensive agriculture 
(which generates greenhouse gases like methane (CH₄) and nitrous oxide (N₂O) 
(Union of Concerned Scientists, 2021).

There are differences in the ways heat-trapping gases are produced, in the 
magnitude of impact created by each gas, and in the length of time that 
individual gases remain in the atmosphere (Jacobson et.al. 2020). For example, 
gases like carbon dioxide (CO₂) are very long lasting, while methane (CH₄) breaks 
down in the atmosphere over a period of around 9 years. On the other hand, 
methane (CH₄) is about 28 times more effective than carbon dioxide (CO₂) at 
trapping heat, in part because when it breaks down it forms carbon dioxide (CO₂) 
(Jacobson et al., 2020).

Because of these differences, scientists have developed a way of comparing the 
impact of the heat trapping gases on a common scale relative to carbon dioxide 
(CO₂), using the concept of carbon dioxide (CO₂) equivalence (CO₂ eq). It is 
calculated by multiplying the quantity of a heat trapping gas by the relevant 
global warming potential (Climate Change Connection, 2021; He Pou a Rangi 
Climate Change Commission, 2021, p.183; USEPA, n.d.).

The important heat trapping gases that are directly influenced by human 
activities are carbon dioxide (CO₂), methane (CH₄), nitrous oxide (N₂O), 
chlorofluorocarbons (CFCs) and ozone. Water vapour is also an important 
greenhouse gas (Garcia, 2020).
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Fossil fuels: where and why

Fossil fuels are formed in the earth when plant or animal remains decompose 
over long time periods, transforming them into materials such as coal, oil, and 
natural gas. When fossil fuels are burned they produce large amounts of carbon 
dioxide. This is released into the atmosphere where it accumulates over time in 
ever-increasing concentrations. As a result, more of the Sun’s heat gets trapped 
inside the atmosphere and the planet warms up, resulting in the enhanced 
greenhouse effect. The magnitude of this effect is influenced by various complex 
interactions in the earth-ocean-atmosphere system.

Ocean and climate 

The ocean regulates the climate system the way your heart regulates the flow 
of blood throughout your body. As the heart of the climate’s circulatory system, 
the ocean maintains the earth’s temperatures by moving heat and moisture via 
currents and winds. The ocean stabilizes the earth’s temperature by absorbing 
heat from the sun and transferring it to different parts of the climate system. 

When humans burn fossil fuels, emitting more heat trapping gasses, it puts a lot 
of stress on the ocean, damaging its ability to keep the climate stable. As a result 
of this stress, the ocean’s capacity to regulate heat and moisture becomes erratic. 
At times it pumps too much heat and moisture through the system, at other 
times, too little.

As humans, our hearts must be monitored and cared for to ensure overall health 
and functioning. Rather than wait for a problem to develop, the best approach 
is preventative care. As with a human heart, the ocean – the heart of the climate 
– needs to be monitored and cared for to prevent further damage. This includes 
rethinking society’s reliance on fossil fuels for energy (Volmert, 2014). 
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Tipping points

By the end of the 21st century, unless fundamental and far-reaching action is taken, 
climate change is likely to cause an increase in Earth’s temperature of around 
2–5°C. This increase may lead to some of the major natural processes on Earth 
being severely changed or disrupted. Climate scientists use the term “tipping 
point” to describe a critical threshold when global or regional climate changes 
from one stable state to another stable state in a way that may be irreversible 
(IPCC, 2014).

The evidence for the threat from these tipping points is growing stronger. The 
article  ‘Climate tipping points – too risky to bet against’ (Lenton et. al., 2019) 
discusses the growing threat of abrupt and irreversible climate changes that  
must compel political and economic action on emissions.

Doing our bit: an Aotearoa New Zealand connection

In 2018, Aotearoa New Zealand’s carbon dioxide equivalent emissions per 
person were 16.9 tonnes, which was 6th highest among 42 countries for which 
comparative data were available (UNFCCC, 2020).

This is despite the high percentage of renewable electricity generated here, and 
shows the large emissions of carbon dioxide (CO₂) that continue to be produced 
by sectors such as transport, manufacturing, and construction (Ministry for the 
Environment, 2020, p.17).

Aotearoa New Zealand has one of the highest per capita rates of carbon dioxide 
(CO₂) emissions from road transport in the 43 OECD countries for which data 
are available (UNFCCC, 2020). We were 5th highest in 2018, coming behind 
Luxembourg, USA, Canada, and Australia. Our rate of 3.2 tonnes of carbon 
dioxide (CO₂) emitted per person per year from road transport was higher than 
Iceland (2.9 tonnes), Ireland (2.4 tonnes), Germany (1.9 tonnes), and the UK 
(1.7 tonnes), and was similar to Australia (3.4 tonnes) and Canada (4.1 tonnes) 
(Ministry for the Environment, 2020, p.17).

Compared to many other countries, a high percentage of our heat trapping  
gases come from agriculture. According to the Ministry for the Environment, 
that’s a bit under 50%. In the USA, it’s about 10%, and 13% in Australia.  
This difference reflects the dominant role agriculture plays in our economy.  

Most of those emissions are in the form of methane (CH₄), which is produced  
in the digestive system of ruminant animals such as cows and sheep.

NEW ZEALAND’S greenhouse gas emissions

Fugitive emissions 2.4%
Dairy cattle 22.5%

Sheep 12.7%

Beef cattle 8.1%

Other 4.7%

Other 
1.8%

INDUSTRIAL 
PROCESSES 6.1%

ENERGY
40.7%

WASTE
5.1%

AGRICULTURE
48.1%

Road transport 
17.9%

Methane
18.3%

Methane
6.6%

Nitrous
oxide 4.2%

Methane
10.3%

Nitrous
oxide 2.4%

Nitrous
oxide 1.5%

Electricity
generation 4.4%

Other 5.5%

Transport 19.7%

Manufacturing
& construction 8.6%

Note: Percentage in the graph may not add up to 100 due to rounding.

Fugitive emissions are from the leakage, burning and controlled release of gases in oil and gas operations 
as well as escaping gases from coal mining and geothermal operations. Agricultural methane is mainly 
from livestock digestive systems and nitrous oxide is  mainly from manure on soil.

Figure 3: Aotearoa New Zealand greenhouse gas emissions 
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MODULE TWO

Teaching and learning sessions
Referenced worksheets 
can be found at the end 
of the module.

Activity: How the atmosphere works

What you need: Worksheet 1: The greenhouse effect 

Reflecting on Session 1, revisit learners’ understanding of Earth’s spheres and how 
they integrate and interact. Using ‘Worksheet 1: The greenhouse effect’, discuss 
how the atmosphere works. Key learning concepts include: 

• The atmosphere is the layer of gases (known together as air) that surrounds 
the Earth. It is kept in place by gravity. Imagine the atmosphere as a large 
bubble of different gases surrounding the planet. 

• The Earth’s atmosphere helps protect all living things from harmful radiation 
from the sun and space. It keeps the Earth warm by trapping a certain amount 
of heat. If there was no atmosphere, most of the sun’s heat would be reflected 
back into space and much of the Earth would be frozen. 

• A heat trapping or greenhouse gas is a gas in the atmosphere that absorbs 
heat energy from the sun. 

• The greenhouse effect refers to the way greenhouse gases trap and hold heat, 
warming the Earth and the lower layer of the atmosphere.

Session one: Atmosphere and climate – The greenhouse effect

Learning intentions 

Ākonga apply their knowledge about Earth’s systems, particularly the 
atmosphere, to their developing understanding about the greenhouse 
effect and heat trapping gases. 

Activity: Experiment – Creating the greenhouse effect 
in a jar (NIWA)

What you need:

• a desk lamp with a normal light bulb (not energy saving or fluorescent)

• two jars of the same size with lids

• vinegar

• bicarbonate of soda

• two thermometers small enough to fit into the jars.

What to do:

1. Fill each jar with vinegar up to 2 cm deep.

2. Add a thermometer to each jar, put the lid back on and place the jar 
underneath the lamp for about 10 minutes.

3. Record the temperature of each jar.

4. Add about half a teaspoon of bicarbonate of soda to one of the jars and 
quickly replace the lid.

5. Put both jars underneath the lamp again for about 10 minutes.

6. Record the temperature of both jars again. Which jar has the highest 
temperature? The jar with the vinegar and bicarbonate of soda should have 
heated up the most. This is because the reaction with the vinegar and the 
bicarbonate of soda releases carbon dioxide, a greenhouse gas that absorbs 
infrared radiation (in this case the heat from the lamp). NB: heat is also 
released by the chemical reaction, so make sure the reaction has finished 
before reading the temperature! 
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Activity: Video – Climate Change (according to a kid)

Created by ‘Rappler,’ the animation explains climate change as a 12-year-old 
would. It discusses how the atmosphere works, including the greenhouse effect. 
It also explains why more heat trapping gases are being released into the air. 

 Watch ‘Climate change (according to a kid)’ on YouTube (Rappler, 2015).

Session two: Heat trapping gases – A human 
connection

Learning intentions 

Ākonga explore the relationship between an increase of CO₂ being released 
into the atmosphere and anthropogenic/human behaviour. They investigate 
the impact these increases have on the atmosphere and biosphere.

Activity: Video – The Great Acceleration 

We’re in the middle of a rapid, unprecedented, and world-changing increase in 
the intensity and scale of human activity on this planet. This short, engaging 
video clip by Minute Earth, sponsored by the University of Minnesota, explores 
this ‘acceleration’, its impact on Earth’s systems, and the link to the changing 
climate.  Watch ‘The Great Acceleration’ (2019) on YouTube. At the end of the 
video, discuss with the ākonga significant ideas shared in the video, including 
the following:

• The meaning behind the ‘hockey stick graph’ and examples i.e., use of plastics, 
energy and fertilisers, higher fish catch, the growth of human populations and 
the extinction of other animals.

• The Great Acceleration: a rapid and world changing increase in the intensity 
and scale at which humans do nearly everything.

• The time period in which this ‘acceleration’ took place: post world wars, 
approximately 1950 when people world wide gained more access to fuel, new 
farming technology, and public health breakthroughs.

• The Great Acceleration has enabled us to live the way we do today, discuss the 
pros and cons of The Great Acceleration.

Teacher/Kaiako reflection and wellbeing check.

https://www.youtube.com/watch?v=Sv7OHfpIRfU
https://www.youtube.com/watch?v=1JAOXTOwjdY
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Activity: Timeline – A changing climate: significant moments in history

What you need: Worksheet 2: A changing climate: significant moments in history

Using ‘Worksheet 2: A changing climate: significant moments in history’, 
the ākonga explore significant moments in human activity that contributed to 
The Great Acceleration and to the changing climate by researching and plotting 

them on a timeline. They can work on their own or in small groups, using a size 
of paper that allows them to fully explore their ideas. The following list is by no 
means exhaustive. There is also opportunity to research specific events or time 
periods in depth.

A changing climate and human activity: significant moments in history

Between the mid-17th and late 19th centuries 
The Agricultural Revolution: The name given to a 
number of cultural transformations that initially 
allowed humans to change from a hunting and 
gathering subsistence culture to one based on 
agriculture and animal domestication.

1820 and 1840
The Industrial Revolution: the process 
of change from an agrarian (cultivated 
land) and handicraft economy to one 
dominated by industry and machine 
manufacturing – approx. 1760 to 
sometime between 1820–1840.

1876
Internal Combustion engine: 
An internal combustion engine is an 
engine in which combustion, or the 
burning of fuel, occurs on the inside.

1914 to 1918 
World War I

1939 to 1945
World War II

1950
The Great Acceleration – A rapid 
and world changing increase in the 
intensity and scale at which humans 
do nearly everything.

17501700 1800 1850 1900 1950 20001650 2050

1909
Scientists discover how to make chemical fertiliser, 
and commercial production begins, eventually 
leading to greatly increased crop yields.



Huringa Āhuarangi | Climate Change — MODULE TWO12

Specific dates include:

• 1776  
James Watt develops a new type of steam engine which enables rapid 
industrialisation. 

• 1786 
The first threshing machine was invented by Andrew Meikle, saving labour 
and increasing cereal crop production.

• 1812 
The first portable steam engine used for agricultural purposes was invented 
by Richard Trevithick. 

• 1876 
The first modern internal combustion engine was created by Nicolaus Otto.

• 1909 
German scientists discover how to make chemical fertiliser and commercial 
production begins, eventually leading to greatly increased crop yields.

• 1913 
Henry Ford begins the first assembly plant for the mass production 
of motor cars.

• 1923 
The arrival of affordable internal combustion engine tractors sees a major 
shift from animal-powered to mechanically powered farming, leading to 
greatly increased productivity. 

• 1949 
Aerial topdressing of fertilisers begins in Aotearoa New Zealand, bringing 
steep country into production for the first time.

• 1960 
There are 126 million motor vehicles in the world.

• 2018 
There are 1.4 billion motor vehicles in the world (i.e., in 60 years the number 
of vehicles has increased by over 11 times).

To provide local context alongside the events listed above, ākonga can also plot 
moments in the history of Aotearoa New Zealand. For example: 

• 1840 
Te Tiriti o Waitangi 

• 1845–72 
Aotearoa New Zealand Wars 

• 1893 
Women gaining the right to vote

• 1931 
The Hawke’s Bay Earthquake 

• 1847 
Aotearoa New Zealand gained independence from Britain

• 1985 
The sinking of the Rainbow Warrior

• 1997 
New Zealand’s first woman Prime Minister was appointed

• 2010–11 
The Waitaha Canterbury and Ōtautahi Christchurch earthquakes 

To make it personal, the ākonga can explore their own personal moments in 
history such as (where possible and appropriate), their great-grandparents, 
grandparents, parent/s, caregiver/s birthdays, and their own birthday.
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Session three: Getting to know the gases

Learning intentions

Through ‘The Arts’, ākonga learn about the different heat trapping gases, 
including what causes each gas, in both natural and concentrated states.

Activity: Drama – Meet the greenhouse gases

What you need: Worksheet 3: NASA (n.d.) ‘Meet the Greenhouse gases’ cards 

Each greenhouse gas has a ‘good side’ and a ‘bad side’. These need to be cut out 
and stapled together, making a total of six pairs. Divide the group into six smaller 
groups asking each to choose a leader. Ask the leader of each group to come up 
and select a pair. Explain that, for the purpose of the exercise, they shouldn’t tell 
other groups which cards they’ve selected.

Explain to the groups that they have a specified amount of time to create a 
1–2 minute presentation aimed at teaching the rest of the class about the good 
and the bad side of their heat trapping gas. Explain that they can use various 
forms of expression to get the main points across. This could include props, 
acting, presenting, dance, poetry, storytelling, etc. 

Bring the class back together and ask each group to present. At the end of 
each presentation, each group asks the class what the key learnings about their 
heat trapping gas were. Teachers/Kaiako may need to support and discuss. The 
key learnings can be recorded on a large piece of paper along with the cards to 
refer to later. 

Activity: Video – A Year in the Life of Earth’s CO₂ 

This short video by NASA uses a supercomputer model of one (1) year of carbon 
dioxide (CO₂) levels in the Earth’s atmosphere compressed into just a few minutes. 
Carbon dioxide (CO₂) is the most important heat trapping gas linked with human 
activity.  Watch ‘A Year in the Life of Earth’s CO₂’ (NASA, 2014) on YouTube.

Wellbeing check

Emotional distress is a normal and everyday part of human life. Learning about 
and understanding feelings is a lifelong journey that starts when a baby cries 
and an adult responds. Teachers and parents play a crucial role in helping 
children develop emotional skills, through everyday life experiences and 
conversations. These skills enable children to recognise, understand, describe, 
express, and cope with, their feelings. Teachers, parents and wider whānau 
help children through role modelling, direct interactions, teaching of skills, and 
coaching. The first step is acknowledging, and accepting, the range of emotions 
that we all experience, and learning an “emotional vocabulary” to describe 
and communicate those emotions. Like other languages, emotional literacy 
begins from birth. Schools can develop and extend the development of 
vocabulary and comprehension over time.  Activities page 5

https://www.youtube.com/watch?v=x1SgmFa0r04
https://nzcurriculum.tki.org.nz/News/Climate-Change-Learning-Programme-Wellbeing-Guide
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Additional resources and activities to support all sessions

NIWA Rangi – Weather and climate lessons for teachers: Developed for 
teachers, these lessons offer intermediate age ākonga an engaging and 
interactive way to learn about Aotearoa’s wild and mild weather and climate 
patterns.  Find out more by visiting the NIWA website.

NASA Climate Kids: Provides information, videos and experiments to explore 
all climate change-related topics and concepts.  Visit NASA Climate Kids.

‘Climate Change: Our Biggest Challenge’ by Tricia Glensor, School 
Journal Level 4 June 2018. Climate change isn’t only about warmer 
weather. A rise in the temperature means more extreme weather, including 
wild storms and heatwaves. Climate change also means more frequent 
droughts and wildfires, melting ice sheets, melting glaciers, and flooding. 

 Read the article ‘Climate Change: Our Biggest Challenge’.

‘Feedback’ by Matt Boucher, School Journal Level 4 May 2020. This article 
is a follow up to ‘Climate Change: Our Biggest Challenge’. It explains the 
phenomenon of feedback loops – positive feedback loops, which can cause 
climate change to accelerate, or negative loops, which can lessen the factors 
that cause change.  Read the article ‘Feedback’.

‘Climate Change’: A Ladybird Expert Book from the Ladybird Expert Series. 
Hardcover – Illustrated, 26 Jan. 2017 by HRH The Prince of Wales (Author), 
Tony Juniper (Author), Emily Shuckburgh (Author). For an adult readership, 
it explains the history, dangers and challenges of global warming and explores 
possible ways to reduce its impact. 

Aotearoa NZ Histories and Te Takanga o te Wā: This resource, written for 
teachers in Aotearoa New Zealand primary schools, has an emphasis on local 
history and on building collaborative relationships with iwi and hapū. Although 
this framework is written for years 1–8, many of the ideas presented will work in 
a secondary context, especially for those ākonga with limited prior knowledge. 

 Visit the Māori History: Māori History in the NZ Curriculum website.

Global Climate Change (NASA) Vital signs of the planet: The mission of 
‘Global Climate Change: Vital Signs of the Planet’ is to provide the public 
with accurate and timely news and information about Earth’s changing 
climate, along with current data and visualizations, presented from the unique 
perspective of NASA, one of the world’s leading climate research agencies. 

 Visit the Global Climate Change (NASA) website.

https://niwa.co.nz/education-and-training/schools/teaching-resources/rangi-weather-and-climate-lessons-for-teachers
https://climatekids.nasa.gov/
https://instructionalseries.tki.org.nz/Instructional-Series/School-Journal/School-Journal-Level-4-June-2018/Climate-Change-Our-Biggest-Challenge
https://instructionalseries.tki.org.nz/Instructional-Series/School-Journal/School-Journal-Level-4-May-2020/Feedback
https://maorihistory.tki.org.nz/en/programme-design/te-takanga-o-te-wa-maori-history-guidelines-year-1-8/
https://climate.nasa.gov/
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WORKSHEET 1: The greenhouse effect

2 About half is reflected 
or adsorbed by clouds 
and the atmosphere.

4 The earth also 
releases heat back 
toward space.

3 The rest reaches 
the earth, where 
it is absorbed by 
oceans and land.

6 But most of it 
is captured 
and retained by 
greenhouse gases.

5 Some of this heat 
passes directly 
through the 
atmosphere.

1 The sun’s radiation 
travels toward 
the earth.
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WORKSHEET 2: A changing climate: significant moments in history

The amount of carbon dioxide (CO2) in the atmosphere 
(raspberry line) has increased along with human emissions 
(blue line) since the start of the Industrial Revolution in 1750.

Source: Lindsey (2021) ‘Atmospheric Carbon Dioxide’ NOAA

2050

Mid 17th–late 19th centuries
Agricultural Revolution: The name given to 
a number of cultural transformations that 
allowed humans to change from a hunting 
and gathering subsistence to one based on 
agriculture and animal domestications.

1820 and 1840
The Industrial Revolution: the process 
of change from an agrarian (cultivated 
land) and handicraft economy to one 
dominated by industry and machine 
manufacturing.

1876
Internal Combustion engine: 
An internalcombustion engine is an 
engine in which combustion, or the 
burning of fuel, occurs on the inside.

1914 to 1918 
World War I

1939 to 1945
World War II

1950
The Great Acceleration – A rapid 
and world changing increase in 
the intensity and scale at which 
humans do nearly everything.

17501700 1800 1850 1900 1950 20001650

1909
Scientists discover how to make chemical fertiliser, 
and commercial production begins, eventually 
leading to greatly increased crop yields.

Moments in Aotearoa New Zealand history. For example: 

• 1840 Te Tiriti o Waitangi 

• 1845–72 Aotearoa New Zealand Wars 

• 1893 Women gaining the right to vote

• 1931 The Hawke’s Bay Earthquake 

• 1847 Aotearoa New Zealand gained independence from Britain

• 1985 The sinking of the Rainbow Warrior 

• 1997 New Zealand’s first woman Prime Minister was appointed

• 2010–11 The Waitaha Canterbury and Ōtautahi Christchurch earthquakes

To make it personal, add your own moments in history such as birthdays.
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WORKSHEET 3: NASA ‘Meet the greenhouse gases’ cards – master 1 of 2
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WORKSHEET 3: NASA ‘Meet the greenhouse gases’ cards – master 2 of 2
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