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Dear Teacher
Welcome to teaching and learning school subjects with permaculture

This book offers supplementary enrichment material to help Grade 4-6 teachers understand 
the value of enabling children to learn directly from nature. It also provides educational pro-
cesses for outdoor settings that teachers can use to teach specific concepts and topics that 
are in the new South African CAPS curriculum. These learning adventures encourage direct, 
interactive learning from nature.

this book will help you understand:

How outdoor learning can benefit your learners, you and your school•	
The advantages of providing for all learning styles•	
Ways to meet challenges that might arise while teaching outdoors•	
How to go about setting up a simple outdoor classroom•	
What food-growing the permaculture way is about and how to approach it•	
Why permaculture is important in the world today.•	

As a teacher you may:

Want to help protect your local environment•	
Want to integrate nature into your teaching•	
Be keen to help children experience nature’s magic first hand•	
Like gardening•	
Want to grow food and teach learners how to do so•	
Be interested in natural phenomena and ecosystems •	
Want to show children that nature is our life support system  •	
Be inspired to create an outdoor learning space•	
Hope to leave a legacy with your learners that makes a positive difference.•	

this book will help you to:

Plan, design and set up a living outdoor space for learning•	
Teach children permaculture food gardening while they learn school subjects •	
Teach children concepts and topics from the CAPS curriculum in your outdoor classroom.•	

About this book
This book guides teachers to think about, set up and teach from simple outdoor classrooms 
at school. It shows teachers how to engage their primary school classes in learning aspects 
of the CAPS curriculum while growing food and interacting with nature.

Part One highlights the importance of this kind of education and how it benefits learners 
and schools today. It outlines the principles of permaculture gardening. It discusses the need 
to provide for children’s different learning styles, while addressing environmental issues. Ac-
knowledging the challenges of teaching outdoors, it provides ways to deal with them. It also 
offers ways to involve the school in the practical setting up of an outdoor classroom.

Part Two gives you specific processes you can do with your classes to teach concepts, top-
ics and skills required by the CAPS curriculum while designing, setting up and maintaining 
a small outdoor classroom.

Word banks and endnotes and references

Definitions or explanations of the more difficult words that Grade 4-6 children may need to 
learn appear in Word Banks, usually at the bottom of the page where the word first appears. 
A complete list is given on page 65.

You will sometimes find in the text a small number which refers you to a correspond-
ing numbered note on pages 66 and 67, where Endnotes give sources, references, and  
brief explanations or comments related to that piece of text. The list of general References 
is on page 68.

One seed starts a forest
SEED has been a pioneer in the growing of outdoor classrooms in under-resourced 
schools across South Africa for the last 12 years. This book provides a context for 
SEED's work and distills and extends some of the things learned working with coura-
geous teachers and SEED facilitators in a variety of climates and socio-economic spaces.  
The outdoor classroom is a great gateway into encounters with daily miracles, a sense of 
being held by the ecosystems that support us all, and also having fun. The main aim of this 
book is to take learning outside, with a focus on starting small so that the process is man-
ageable. It is possible to shift whole neighbourhoods, through growing a culture of outdoor 
learning in schools, towards land-based resilience, social cohesion and abundance. Enjoy 
the journey.
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Section One: Permaculture

About permaculture  
In this book the outdoor space for learning is based on permaculture. 

Permaculture is a way of thinking about how to design and grow systems for human living 
and wellbeing, based on nature’s principles and processes. Permaculture involves observ-
ing, interacting with and learning directly from nature. It is about seeing the patterns of how 
natural systems operate and evolve. It also means starting small, keeping things simple, 
functional and inexpensive, fun and rewarding, as well as easy to make and do.

The word ‘permaculture’ is a combination of permanent referring to sustainable, agri-
culture and culture. It is about designing food-growing ecosystems inspired and assisted  
by nature.

Permaculture was started by two Australians, Bill Mollison and David Holmgren, in the 
1960s. Since then, they have taught people around the world how to start up and maintain 
permaculture gardens wherever they live. This means that every permaculture garden will 
be different, although each will be based on the same basic ethics and principles.1

Why permaculture is important now
Natural ecosystems provide the essential biological services that humans need for survival.
These include clean air, fresh water, nourishing food, energy and materials for shelter, imple-
ments and craft. We depend on nature for our basic needs.

However, according to current estimates, people are using at least 50 percent more  
resources than the Earth can produce. Unless we educate ourselves and our children to 
change our behaviours not even two Earths will sustain us.2

As Bill Mollison points out, our basic human needs such as water, soil and food are be-
coming "uncertain resources". He says: "We can build these requirements into our human 
settlements, or we can build settlements that take no account of them”.3

With the depletion of natural resources, such as fresh water and fertile land, people in 
poorer communities are affected more directly than those who own land and have access to 
material resources.

In the Western Cape in South Africa in 2013, three out of four children live in poverty and 
come to school hungry.4

It therefore makes sense to bring food production back into the cities. By growing food in 
ways that work with nature’s regenerative power, rather than against it, permaculture gardens 
become fertile models of living in more sustainable ways right on a school’s doorstep.  

Here, in a well-designed space, you can let nature do most of the work while children can 
observe and interact with nourishing gardens, gaining first-hand understandings of how 
nature’s ecosystems work.

Life involves continual movement and change. Within this people can make choices. We 
can choose to learn from nature, and work with it by improving the soil and designing green 
spaces that inspire and nourish us in a positive cycle of sustainable living. 

The permaculture symbol incorporates plant, animal and weather elements.

You can make a lot of speeches, but the real thing is when 
you dig a hole, plant a tree, give it water, and make it 
survive. That's what makes the difference.
Wangari Maathai (1940 – 2011) 
environmental activist and the
first African woman to receive 
the Nobel Peace Prize in 2004
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ethics and principles of permaculture design
Permaculture design is based on three core values which are also seen in many indigenous 
or traditional societies that have lived in harmony with nature for thousands of years:
People care, earth care and Fair share.

The 12 key principles of permaculture design: 

1Observe and interact with your local natural environment. Take time to understand 
how it operates. This helps you enjoy many rewards and avoid unnecessary effort. 
Design for the climate and weather patterns of your own site. 

2 Catch, store and re-use natural resources wherever you can, including water, wind, 
sunlight and nutrients, while they are available. Store and use all resources as often as 
possible before they leave the garden. For example, collect water in a rain tank, use 

some for washing, then water plants with it.

3Obtain a yield. Feed yourself and others with the fruits of your labour. You must be 
able to gain enough to ensure that your effort is not wasted. The number of ways a 
resource can be used is limited only by the creativity of the designer.

4 Apply self-regulation and accept feedback. Create positive rather than negative 
effects in the larger natural systems within which we all live. Notice how natural and 
human systems are working and choose the less harmful over more harmful options. 

For example, intervene in the life cycle of a pest to prevent it from increasing, rather than 
using sprays that may negatively affect another creature. Use hand mowers on lawn rather 
than those powered by petrol or electricity. 

5 use and value renewable resources and services. Reduce the use of non-renewable 
resources and find alternatives. For example, a chicken offers renewable resources, 
such as eggs, and renewable services, such as manure for the garden. Use compost 

and mulch to feed the soil rather than manufactured chemical fertiliser.

6Produce no waste. Turn wastes from one thing into food, or assets, for another.  
Recycle resources on site. One way to do this is to find the solution in the problem. 
For example, turn weeds into compost to feed the soil.

7Design from larger patterns to details. Step back to gain a bigger picture of the 
relationships in a landscape system before filling in the details. Design the garden in 
accordance with weather patterns, such as prevailing winds, rainfall phases and the 

sun/shade balance, types of soil, and allow room for future expansion

8 integrate rather than separate. Integrate your systems, connecting elements in as 
many mutually beneficial relationships as possible. See box below for various ways to 
do this.

9 use small and slow solutions. Start small and slowly. Experiment and learn from mis-
takes as you go along. Make the smallest change for the greatest effect, by finding 
the most effective leverage point to achieve what you want. Smaller spaces are easier 

to manage and use less energy and resources. Building up your garden space slowly makes 
it easier to manage in the long run. 

10 use and value diversity. The more positive variety your garden enjoys, the more 
easily everything grows. For example, make use of companion planting – plant 
garlic chives next to cabbages to confuse the insects that eat cabbage and are 

attracted by its scent. Also, hide plants by planting them in amongst others (intercropping), 
rather than planting them in rows.

11  use the edges and value the marginal. Places where different systems meet 
are often the most diverse and abundant spaces. For example, on the edges of 
gardens or long roads, you can often find edible wild plants, such as wild garlic 

or nettles, which are rich in nutrients and medicinal properties. 

12 use and respond to change in creative ways. As natural systems inevitably 
change, think outside the box and redesign your system where you can make a 
helpful difference. As the garden space develops, carefully observed and small 

but well-timed changes can have a series of positive effects, preventing many negative ef-
fects later. Try things out and learn from mistakes. Enjoy your own creativity.5

HOW yOu CAN iNtegrAte yOur SyStemS:
Every aspect of an ecosystem works with other aspects and everything functions 
together. You can copy this idea in your permaculture design in three main ways. 

1. ensure that every important function is supported by three elements 
– soil fertility is increased by compost, mulch and earthworms. 

2. Let each element do two or more jobs – a fence secures the garden, supports 
climbing plants and holds a rain guage. 

3. Place elements so that they assist one another – the vegetable plot is close to 
the school for easy access, with a compost heap nearby which has compost-making 
plants growing near it.

People care Earth care Fair share
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Section Two: benefits of outdoor         
learning spaces

In outdoor spaces at your school you can grow plants to help children connect with the daily 
natural miracles that happen all around them while they learn aspects of the CAPS curricu-
lum. This makes the classroom teaching more tangible and brings it to life.

Opportunities for outdoor learning
These days, city children tend to spend more time indoors as public spaces are not  
always seen as safe for them to play or walk in without an accompanying adult. 

Previous generations of children played freely outdoors in the course of their daily lives. 
They played in fields and woods, running, jumping across streams, collecting tadpoles, 
climbing trees and building forts. While playing in nature they would learn many things 
about life and natural systems. The learning happened almost as a by-product. They were 
not focused on needing to learn something. They simply, for example, wanted to work out 
a more effective way to place stones across a stream to make a dam, or construct a fort with 
a bunch of friends. And building a fort teaches one how to work with a group, as well as as-
pects of mathematics, measuring, planning, and spatial dimensions. It teaches one to iden-
tify a question and ask an older sibling for help or to experiment and see what happens.

Children came to know how natural elements and systems worked, and they learned how 
to work with nature. Doing this, they felt a sense of accomplishment in their own growing 
bodies and minds. In other words, children learned directly from nature, not just about  
nature in a classroom. 

Outdoor learning brings your teaching alive 
When you go outdoors with a keen eye you can see amazing, daily natural phenomena  
taking place. Teach your learners how to look and see with new eyes. Learning about grow-
ing plants can bring nature’s wonders to children's awareness. 

You can explore this by simply taking the children out into your own school yard, allowing 
them to directly experience natural processes. By letting them sit in the living, breathing 
spaces of your local environment, opening their senses to it, they become more and more 
aware of what is happening even just by noticing the clouds, wind and sunshine around 
them. Quietly listening, looking, smelling and touching nature, they absorb into their aware-
ness the interconnecting processes of life outside. 

For example, using only their sensitive fingertips to feel the leaves of a plant, its smooth-
ness or hairiness, looking at its shape, round or long, its colour, bright or dark, they experi-
ence the plant in a more direct and tangible way than if they only heard or read about it.

The real voyage of discovery consists not in seeking new 
landscapes but in having new eyes.

Marcel Proust (1871 – 1922)

Set up simple outdoor learning spaces
You can do all this on your own school doorstep. You can start off with very simple spaces 
outdoors. Create seating with logs, upside-down milk crates or cloth on the ground under 
existing shade, shelter, or the morning shadow from a building. The idea is to keep it simple 
and use readily available, local materials and energy. 

Note the indigenous plants that grow well and abundantly in your neighbourhood. Take  
cuttings and plant them in small containers, such as old plastic bakkies or tins.

You could even find young trees growing around the base of older trees, or cut off branch-
es from trees in the school grounds that, when replanted, will send down new roots to
grow in their new positions. Make use of natural systems and plant just before the 
rains are due in your area. 

Grow nutritious food that is easily managed in container gardens. You could make 
containers from old basins or tubs. Start off with plants that are easy, such as herbs, 
spinach, tomatoes. 

exPLAiNiNg PermACuLture
A permaculture system is a mini food-growing  
ecosystem that is well positioned in relation to 
weather patterns and provides for most of its own 
needs through teams of plants working together. 
Permaculture enables people to work with nature’s 
systems, rather than battling against them.

Start small and slow, and introduce a diversity of 
plants in the space. Make productive use of small 
spaces while extending its diversity by growing 
some plants upwards, such as tomatoes, beans, 
peas and various vines.

Some plants grow very 
well with certain other 
plants. Good combinations 
in summer are spinach,  
tomatoes and beans, and 
in winter are leeks, peas 
and winter lettuce. 

Good combinations of 
plants are called compan-
ion plants as they help pro-
tect and bring out the best 
in each other.
 Companion planting is an 
example of permaculture 
food gardening. 

Before and after planting a garden in the school grounds.
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See this for yourself by planting a host plant that a specific butterfly requires,
watch the caterpillars grow and then look carefully. You may see the 
pupa emerging from the caterpillar, shuffling off its old skin. See 
Part Two: Learning Adventure 6 (page 56) for curriculum 
links to creating habitats for creatures.

teach from primary sources
Seeing how a caterpillar changes into a butterfly illustrates the importance of observing 
what is actually happening. If we use only words to explain living processes in action, learn-
ers might more easily misunderstand things. This misunderstanding is then passed on.   
Explaining complex systems and relationships with words in English is even more difficult for 
teachers and children who speak English as a second, third or even fourth language. 

An outdoor learning space enables you to teach from primary sources, such as living 
creatures and ecosystems, rather than secondary sources, such as texts, and wordy explana-
tions. Children learn better from directly experiencing the systems and processes that they 
are studying. 

Combine teaching from both primary sources and secondary ones. In this way you can  
enable them to directly experience the topic being studied. They can also hear and read 
about it and this gives them the language with which to describe it.

 WORD BANK 
metamorphosis: a 'magical' change into a different form; also the scientific term for a radical 
change or transformation in an insect’s structure or form and habits during normal growth. 
Meta- comes from Greek and means involving change and going beyond.
transform: totally change form.
Chrysalis is the common term for pupa. The word chrysalis originally comes from the Greek 
word for gold: khrusos.
Pupa is the scientific term for the transformation some insects go through between the life 
stages of larva and adult. (Plural: pupae).
Cocoon is the protective silk casing around the pupa. Most moth species spin cocoons to 
protect the pupa. 

Learning large concepts from nature
Playing outdoors in nature has always been a way in which children have discovered large, 
overarching concepts about themselves, the world they live in and the relationships be-
tween themselves and everything else. How can teachers set up simple situations where 
children can learn complex ideas and useful skills in direct ways that are easily understood?

Use first-hand situations such as those found outdoors. These places contain masses of 
information and present it at the level that our human senses can physically see, hear, touch/
feel, taste and smell. Learners see birds feeding on specific plants, hear their calls, and smell 
the fragrant flower that attracts the insects the birds feed on. 

A class outdoors can find small creatures like worms, insects, birds, even maybe a cat, to 
identify who eats who and map it out in a drawing. A learner can have an experience that 
demonstrates a higher order concept such as the operation of a whole living system like a 
food web. This can give immediate insights into a set of relationships that could otherwise 
take much explanation.

Flowers and trees and birds and stars and glaciers, and all 
the other wonderful things that surround us in the world.  
We have all of this beauty around us and yet grown ups 
often lose themselves in offices and imagine they are do-
ing very important things. Can you recognize the flowers by 
their names and the birds by their singing? ... Young people,  
I hope you will take a long time growing up! 

Jawaharlal Nehru (1889 – 1964)

See daily miracles on your own doorstep
Many people think they know how caterpillars turn into butterflies. But do they really know 
exactly what happens in this process called metamorphosis? 

As you know, the caterpillar transforms its own form or structure. It changes from a  
crawling caterpillar that gobbles greenery to a chrysalis (pupa) in which a miracle is  
performed, and from which emerges a delicately winged insect that lays eggs. From these 
eggs hatch crawling caterpillars, and so on and on. In this way, the life cycle of each indi-
vidual insect enables the continuity of the species down through generations.

DeStiN’S DiSCOvery
One day, a young man called Destin interviewed a butterfly farmer. He got a close-
up view of an everyday miracle with his video recorder. Most people think cater-
pillars spin a silk casing around themselves before they change into a pupa, but 
in this case, surprisingly, it didn’t! This caterpillar created the pupa inside its skin. 
Then it wiggled out of its skin as a fully formed pupa. The confusion arises because 
most moth caterpillars do spin cocoons around themselves first. However, few, if 
any, butterfly caterpillars do. In all cases, though, the pupae emerge from inside the 
caterpillar as they shed their skin. They change from the inside out.6

➊ Eggs are laid under leaves for protection.
➋ The leaves provide food for the young caterpillars which grow rapidly. 
➌ The pupae hang protected below the branch transforming themselves into butterflies.
➍ The adult butterflies emerge, dry their wings and fly off. 

➊

➋

➌

➍
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When children are actively involved in a learning process they learn more. 
An outdoor classroom helps build memories based on their own experiences.

Outdoor classrooms become safe natural spaces
There are few places that children nowadays can feel safe and free in nature. Outdoor class-
rooms can become safe, natural places children can enjoy daily. 

Mr Pretorius, a principal in Mitchells Plain, reports that the 
children love to stay after school playing amongst the trees and 
shrubs, while staff and volunteers from the school and broader 
community tend the plants.  

Reclaim outdoor spaces on the school property for the beneficial use of the school and its 
community. A garden that is well loved and used by the children, staff, volunteers, parents 
and the wider community has less chance of falling prey to negative attention. 

When the school grounds are valued and their environmental quality is improved, they 
become inviting spaces that serve as magnets for service organisations and socially respon-
sible projects. An outdoor classroom can play an important role in connecting the school 
with the local community and the wider world.  

Wild space as teacher 
If children spend time outside in an environment within a larger set of relationships of sky, 
clouds, wind, rain and sunshine they experience the way all things connect with one another. 
This helps a child to understand the way that whole systems work. If they notice more and 
more deeply the phases, patterns and relationships of the web of life on Earth, children 
come to realise that complex systems (both natural and social), often need holistic explana-
tions and solutions. 

Interacting with natural spaces stimulates the natural curiosity of children, leading them 
to ask and answer interesting questions. The outdoor classroom thus encourages ways of 
teaching that enable first-hand, question-based learning. For example learners may ask: 
Why do caterpillars become butterflies? 

This kind of question could lead to the class brainstorming answers together and, with 
your help, gaining deeper knowledge of the phases of the butterfly’s life cycle. Through 
working together as a group, learners can enjoy the process of discovery as well as finding 
particular answers. And each new answer leads to several more questions.

For example, prompted by further guiding questions, they might learn that having a  
different form in each phase of its life allows an insect to do different things, serving  
different purposes. In the case of the life cycle of a butterfly, the caterpillar is the stage for 
feeding and fast growth, shedding its skin several times in expanding its body. The pupa is 
the transformation phase where the caterpillar tissues dissolve and form the butterfly struc-
ture. The adult butterfly is the mobile and reproductive phase, and also when butterflies  
migrate or colonise new habitats. The egg, laid by the adult, begins the whole process again.  
And each time the insect changes form, it changes from the inside out. 
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A new area of science: biomimicry
Human beings and the fellow creatures all around us are well adapted to our environ-
ment and perform miraculous tasks every day. That’s because life on Earth has been doing  
billions of years of research and development (at least 3.8 billion years of evolution to be 
more precise) and the species and ecosystems that have survived are the amazing result. 

A new branch of science, called biomimicry, investigates how nature’s wonders of design 
and development can be the inspiration for creating sustainable solutions for the many 
challenges humans face. These are, for example, the need for fresh water, supplies of fuel 
and energy, food production, packaging and transport, non-toxic chemistry and so on. 

Different life forms existing here today have  
developed solutions to these things over the last 
3.8 billion years. No wonder many scientists, engi-
neers and designers have now realised that there is 
no better teacher than nature.8 

As biomimicry champion, Janine Benyus, says: 
If I could reveal anything that is 
hidden from us, at least in modern 
cultures, it would be to reveal some-
thing that we’ve forgotten, that we 
used to know as well as we knew our 
own names. And that is that we live 
in a competent universe, that we are 
part of a brilliant planet, and that 
we are surrounded by genius.9    

empathy and respect for other living beings
When children interact with different species and see their amazing capacities, they gain 
more respect and feel more empathy for them. They are then more able to appreciate the 
intricate web of life on Earth. Having the capacity for feeling empathy, respect and apprecia-
tion are all vital life skills. Empathy is an important part of emotional intelligence, leading to 
happier, more peaceful and fruitful social interaction. 

Imagine changing one’s physical structure, like the butterfly, four times during the course 
of one’s life. As humans, we might find it unsettling. But we, too, go through major physical 
and emotional changes during our lifetimes.

The release of hormones in an animal's body triggers changes. When children on the brink 
of puberty are struggling with hormonal changes that make them feel different and strange, 
it can be helpful for them to understand that this is part of a larger growth process. During 
the butterfly’s pupal stage all the action happens on the inside. Likewise, before puberty 
many children experience changes deep inside themselves and may need to eat and sleep 
more. Children can be reminded that they too need empathy and understanding as they are 
going through these vital changes, which may still be physically invisible. 

WORD BANK 

Hormone: a chemical substance generated in the body that causes changes to occur.
biomimicry: comes from the Greek word bios, meaning life and mimesis, meaning to imitate.
Nano-scale: on an extremely tiny scale; far below being visible to the human eye.

FurtHer eNriCHmeNt
Destin’s video clip, mentioned on page 14, shows another fascinating fact. The 
butterfly caterpillar was able to match the colour of its pupa to the colour of the 
object on which it fastened itself. Clearly, this helps to camouflage it from possible 
predators. But how exactly does it do this? How does the caterpillar remember and 
create this colour? Destin says no-one seems to know yet.

But aha! A scientist who studies insects, in this case the Black Swallowtail butter-
fly, whose chrysalis ranges in colour from bright green to dark brown, says he has 
worked it out.

Dr Jonathan Neal has found that the photo receptors (the organs that receive light) 
of the caterpillar can detect the dominant colour of the surroundings as it begins  
to pupate. 
“The colour triggers or inhibits the release of a hormone that controls pupal colou-
ration. High levels of hormone will produce a brown pupa, low levels produce 
a green pupa. Injection of caterpillars on a green background with a nerve ex-
tract from caterpillars that are on a brown background will produce brown pupae,”  
writes Dr Neal.7

WHAt iF?
In the case of our need for energy we could ask: How exactly does a leaf use 
sunshine? What if we could create a solar cell based on the design of a leaf?  
How would we do this?

DiD yOu KNOW?
In the case of butterflies, we 
discover that their bright, 
beautiful colours stay clean 
due to the very tiny, nano-
scale structures on their 
wings. Inspired by this, de-
signers and engineers are 
creating self-cleaning fab-
rics, paints and coatings.
Instead of exploiting and 
depleting other life forms, 
biomimicry promotes an 
approach that observes 
nature’s designs and ‘emu-
lates nature’s genius’, as its 
practitioners say. People are 
learning from these insights 
into nature and applying 
the underlying design ideas 
to innovative products, pro-
cesses and services.10

This approach respects what life on Earth can teach us. It prompts people to awaken to the 
world of natural treasures we live in and to the necessity of conserving the Earth’s biodiver-
sity from which we can all still learn so much. It also teaches us the value of humility, remind-
ing us that we are a very new species on Earth with a lot still to learn from it. We ourselves 
are part of nature, not outside it or above it.
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Section Three: educational approaches 

Teaching outdoors in your local environment gives you many opportunities to set up situa-
tions where the children can fully engage with the content they are learning. 

When children learn through nature’s models and processes they engage with the mate-
rial directly. They do this physically, including all their senses, as well as intellectually and 
emotionally. 

It is said that generally people remember about 20% of the information they hear, 30% of 
the information they see, 50% of what they hear and see, 70% of what they hear, see and 
talk about, 90% of what they hear, see, talk about and do.

So the more interactive the learning, the better.11

A variety of learning styles
Learning is about making sense of your own experience and knowledge. 

Different people learn best in different ways. Ways of learning are called learning styles 
and many studies have been done on them. 

One approach to learning styles notes a difference between whole field learning and 
step-by-step learning. Whole field learners like to see the big picture first before the details 
make sense. Step-by-step learners take in small chunks at a time until they can piece the big 
picture together. 

When you cater for both of these styles of learning your classes tend to learn better. A 
useful way to do this is to introduce a topic with a large overarching concept first. Then ask 
the class to help fill in the details. Sum up by reflecting on the main principles of the large 
concept, which pulls together at a higher level many of the bits of information.

Other learning style studies say that if you encourage children to learn about a concept or 
topic using both active experimentation and reflective observation on one hand as well as 
both concrete experience and abstract thinking on the other, then more children will be able 
to engage with it and understand it.12

As referred to on page 14, how do teachers deliberately set up situations where children 
can easily understand complex concepts as well as useful skills in direct and simple ways?

When you combine the teaching of complex concepts from primary sources in nature with 
secondary sources such as demonstrations or well-designed posters this can quickly capture 
and explain a higher order concept often leading learners to 'Aha!' moments of insight. 

multiple intelligences
American professor, Howard Gardner, wrote an influential theory about 'multiple intelli-
gences' which identified a number of intellectual capacities in human beings, each linked to 
a particular part of the brain. 

People use all these intelligences to varying degrees, but most people find they are  
stronger in a few. With an understanding of the multiple intelligences, you can cater for 
these various ways of knowing and learning, making your teaching much more effective.

the intelligences are: Some teachers refer to them as:

verbal/linguistic intelligence word smart

bodily/kinaesthetic intelligence  body smart

logical/mathematical intelligence  logic or number smart

spatial intelligence   space/design smart

interpersonal intelligence   people smart

intrapersonal intelligence  self smart

musical/rhythmic intelligence  music smart

naturalist intelligence  nature smart

Schooling has focused mainly on verbal/linguistic and logical/mathematical capacities and 
has largely ignored the others or seen them as add-ons. Children whose strengths lie with 
the other intelligences have generally not been well catered for in education. However, 
there are many creative ways to include the various intelligences during teaching. 

If teachers work with the idea of multiple intelligences and value them all, they can help 
learners develop each of them. In this way, the curriculum becomes more inclusive and each 
learner’s gifts can be respected and built on.  

HOW tO teACH LArge CONCePtS quiCKLy
1. Build on what learners already know
2. Learn outdoors from primary sources 
3. Combine this with well-designed secondary sources such as:

a) demonstrations that show a lot of information quickly, by physical 
and visual means 
b) posters of an overarching concept showing its various parts and 
their relationships 

4. Include learners’ active participation with, for example: role plays, 
 storytelling, brainstorms, building models.

HANDS-ON LeArNiNg
Simple demonstrations that show a lot of information quickly, physically and visually, 
can complement learning directly from nature. 
For example, a demon-
stration is useful to show 
the basic principle of 
Earth’s vast water cycle. 
Boil a kettle and as the 
steam rises, hold a tray 
horizontally above it. This 
causes the steam to con-
dense underneath the tray 
and drip down as drops of 
water, much as rain does. 
See also Part Two: Learn-
ing Adventure 9: Water 
for Life, page 61.
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Naturalist or ecological intelligence
In recent years Gardner added 'naturalist intelligence' as the eighth type of human intel-
ligence. Other educators have taken his work further and also refer to this intelligence as 
'ecological intelligence'.  

People show naturalist or ecological intelligence when they enjoy interacting with nature. 
They feel soothed and renewed by being outdoors. They observe the interplay of the cli-
mate, seasons, weather and wild creatures in their environments, noticing small changes 
and differences in meaning. 

People with a well-developed ecological intelligence appreciate gardens, and enjoy  
exploring parks, wilderness areas and different habitats such as forest, beaches, wetlands, 
deserts. They observe and nurture animals and plants and learn from them. They recognize 
different kinds of plants and animals, can make fine distinctions between them and can sort 
and classify them. 

Children with high ecological intelligence learn best when subjects are related to nature. 
Occupations that require a strong naturalist intelligence are, for example, biologist, natu-

ralist, ecologist, game and forest ranger, wildlife photographer, farmer, ecological engineer.13

Those who contemplate the beauty 
of the Earth find reserves of strength 
that will endure as long as life lasts. 

Rachel Carson (1907 – 1964)

the importance of ecological intelligence today
The need to recognise and include ecological intelligence in school teaching is important at 
this time in human history. 

During the last several hundred years, we have come to see ourselves as a dominant species, 
separate from nature. We have forgotten that we are a part of nature and deeply dependent 
on its healthy functioning. When people believe they are separate from, and above, nature 
they are liable to make decisions that damage and pollute natural processes. However these 
natural processes are the very things that provide us with the clean air, fresh water, fertile 
soil, and mineral-rich food that we need for our survival and wellbeing. 

Climate change is one such result of being dislocated from Earth’s natural processes. Our 
over-use of energy from oil and coal is so great as to be causing global warming. This is 
expected to have serious effects on our climate, such as increasing droughts, floods and a 
rising sea-level. Our exploitation of natural resources, technical ability and rapidly increasing 
population have led to deforestation and desertification of large areas of the planet. At the 
same time, overfishing is depleting the sea of its once abundant protein resources.14 

Our intelligence, especially our over-emphasis on verbal/linguistic and logical/mathematical 
capacities as well as our neglect of the other intellectual capacities, has played a role in the 
impact we are having on this planet. 

The rate at which Earth’s biodiversity is being lost is called the Sixth Great Extinction by 
scientists. There have been five since about 440 million years ago and during each one 
between half and 95% of the species on earth disappeared. The Sixth Great Extinction is 
seeing the loss of between 17,000 and 100,000 species each year. It is estimated that at this 
rate half of all plants, birds and animals on earth will die off before 2100.15 

One species, the bee, has undergone disturbing changes in the last few years. Since around 
2007, 'colony collapse disorder' has affected about 30 percent of bee colonies every winter 
in the United States of America. This is when worker bees fail to return to their hives, which 
become neglected and disorganised, causing eggs to die and honey production to stop. 
Bees pollinate a wide variety of food and medicinal crops. If bees became extinct this would 
have serious effects on our food security and trigger a domino effect of the extinction of 
other species.16 

When we see this global picture, it becomes clear that we have to do things differently.  
It is vital for the longer-term survival of humans as well as other species, to encourage love 
and respect for nature. 

It is the children of today who will be faced with these challenges and who will need the 
knowledge of how best to deal with them.

Outdoor classrooms, where children can connect with other creatures such as bees, watch 
the invaluable work they do and grow to appreciate them, provide a platform for develop-
ing ecological or naturalist intelligence.

It is all the more important, therefore, for teachers to help learners develop and enhance 
naturalist intelligence. You can do this by providing experiences that encourage working 
with and learning from the natural world. This includes observing, recording observations, 
and making distinctions by classifying and categorising. Simple outdoor spaces created with 
permaculture principles in mind enable these activities to happen.
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Section Four: Challenges for teachers        
– and ways to meet them 
Teachers may worry about children becoming distracted and how to “keep discipline” if 
they teach outdoors. Or they may feel that teaching outside is too much extra work, on top 
of what they already have to do. Teachers may be concerned about losing lesson time in the 
possible disruption of going outside. They may wonder whether the school grounds are safe 
enough. Some may feel discouraged just looking at their school grounds, especially when 
they may be bleak, cement playgrounds with a stony sports pitch and a sandy field, with thin 
patches of grass, thorn bushes and litter. 

There are real challenges to deal with when making and teaching in an outdoor space.   
But there are also ways to help prevent difficulties and turn problems into solutions.

First let’s look at how some schools are setting up outdoor classrooms and turning  
challenges into richer learning experiences. 

turn challenges into opportunities
These insights are from teachers who have taken the path to outdoor learning. You will  
notice the difference it can make to the life of a school and to the ways children can learn.

Mr Pretorius is the principal of a primary school in the heart of Mitchells Plain on the Cape 
Flats. This is a large area in Cape Town where many families struggle to make ends meet, 
where gangs sometimes conduct running gun battles in public places, where the soil is 
sandy and the wind blows. 

Teachers in the 60-odd primary schools here often teach very large classes of 45-50 chil-
dren. Schools are under-resourced and are often targeted by vandals and thieves. Teachers 
feel overloaded with administration and hemmed in by strict timetabling. Yet there are many 
dedicated teachers in this area who love their work, who want to be positive role models for 
their learners and are keen to develop an appreciation for nature in future generations.

SEED has set up an outdoor classroom and a large permaculture garden in the grounds of 
this Mitchells Plain school where a SEED facilitator teaches classes for this and other schools 
in the area.

Read the words of Mr Pretorius and those of other South African teachers below to see 
why some teachers are prepared to work with the challenges of outdoor learning, despite 
difficult contexts. What may at first seem like extra work with few rewards can turn into a 
treasure chest of opportunity once a food-growing ecosystem is thriving.  

Mr Pretorius credits their school’s large green garden as an important factor in helping to 
improve the academic results of the school. Some learners have seen certain creatures, such 
as lizards, for the first time ever, in the natural habitat of their school grounds, he said.

"Sometimes it is difficult to explain things to learners, for 
example, something like texture. But you can take the chil-
dren out into the garden and they can feel the plants and 
the different leaves, and they can learn in different ways.” 

Mr Pretorius, principal of Rocklands Primary School, Mitchells Plain, Cape Town

Mr Pretorius said that having the permaculture garden at their school has also put it 'on the 
map' and has led to further beneficial projects with other schools, organisations and academic 
institutions. 

Jessica, an environmental educator, wrote the following about schools in KwaZulu-Natal 
where SEED helped set up food gardens.

“I recently visited a few schools in the Mpophomeni area, for our annual Eco-Schools plan-
ning meetings. The teachers at Sifisesihle and Qhamukile gave us a tour of their school  
gardens and outdoor classrooms. Well I must say I was astounded. The gardens and out-
door classrooms are outstanding. Well done to you and your team!

I used to work at Sifisesihle school, back in 2006. We spent hours sifting glass and rubbish 
out of the soil, we chased  chickens, repaired fences, etc. The gardens were not valued as 
they are now so I am familiar with the challenges the SEED team faced. I know (and wit-
nessed) the amount of hard work, love and care that's gone into the garden (and the envi-
ronmental/gardening education) over the years. 

Now when I see the change and growth, the abundance, vitality, the amount of food avail-
able, the teachers taking ownership and pride in their school and the eco-schools pro-
gramme – I'm filled with joy.  The gardens are living proof that IT CAN BE DONE.

Your programme has contributed to positive, meaningful change in a big way. The garden 
is now a safe and sacred space. It is tended with care and the outdoor classrooms are trea-
sured by the schools. I have noticed a change in the teachers, they now show pride in their 
school and their beautiful gardens. They also see the value in having a garden and taking 
care of our environment.”

Jessica Dreamtime, MMEP

“Children really enjoy coming outside – rather than sitting in the classroom. It is better if you 
learn something and you see it – not just to use the books only.” 

Miss Zondi, teacher, Qhamukile Primary School, KwaZulu-Natal

“It’s teaching our children to use the resources they get for free – and later they are able to 
get food.”

Tshepo Ngomezulu, deputy principal, Shomang Primary School, Gauteng

“We’re encouraging children to also take what they learn and go and practise it at home – 
so it has been involving everybody.” 

Nqobile Nyoni, Enviro Committee supervisor, Sifisesihle Primary School, KwaZulu-Natal

“People have noticed the need to have a garden on the school premises. The image of the 
school has changed from the dry, bare soil ground to growing useful plants. The learners 
have taken pride in their school. They are able to link soil, weather, elements, insects and 
birds with plants. Learners’ daily attendance has increased to [about] 70% and performance 
in the classroom is also improving.”

Thalita Maitse, teacher, Mbuyisa Makhubu, Gauteng

Even if you don’t have an organisation to help you, teachers say that there are simple ways 
to set up small outdoor classrooms. Later you may be able to draw in more support and 
expand the greenery further into the school grounds.
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top five tips from teachers on meeting the 
challenges of teaching outdoors

1. Just start
Teachers say that the most 
important thing is just to start. 

2. Start small and grow slowly from there 
You can begin by growing plants inside the classroom, on windowsills, or in hanging pots 
near natural light. Or begin by planting up containers just outside the classroom door.

You don’t need to be an expert in gardening. What you do need is a sense of care and 
wonder, whether it is for a spider, an earthworm, a new bud forming or the ecosystem as a 
whole. You and the children will learn as you go along on an adventure of discovery. The chil-
dren might surprise you with their eagerness to work and learn. And, with a little guidance, 
they will provide much of the energy for creating and maintaining the outdoor space.

3. involve the children early on
Discuss the idea of an outdoor classroom with your classes before you begin. Involve them 
early on with planning, designing and setting up the outdoor classroom. All these parts of 
the process enable children to learn aspects of the curriculum. The learning adventures in 
Part Two will guide you in ways to do this.

Together with the children, create an overall design that will work with the climate and 
weather patterns of your school grounds fairly early on in the process. This is so that you 
begin by putting plants in the best position for their growth and so that you have room to 
expand later on in ways that make sense. The first few learning adventures in Part Two will 
help you to map out the school grounds and design a simple master plan that will give the 
best outcomes. Later, more sections of the garden can be designed and added.

When teaching outdoors, start lessons with an activity that engages the children’s inter-
est immediately. Activities that allow people to let off steam, laugh and bond together set 
the scene for a group to learn or work together. These activities are commonly called ice-
breakers. Standing in a circle for an ice-breaker keeps the group contained while they have 
fun and learn. 

Early in a lesson give children simple activities that involve several senses: seeing, hearing, 
feeling, touching, smelling, sometimes tasting. These activities often take children into a 
learning process without them even realising it. Draw out what they have learned by asking 
them to describe or write down what happened for them. Then they could discuss it in small 
groups and reflect on what they learned. Each group could contribute one main thing they 
learned to a class list.  

Deal with distraction and disruption as soon as it begins. During lessons, intervene for 
positive change so there is the most effect for the least effort, while also catering for active 

learning styles. For example, if a small group in the class is distracted or being disruptive, 
give them roles in a role play to demonstrate a point, such as how different trees grow 
into different shapes. Or ask them to turn to their neighbour and discuss for five minutes a 
memory of their favourite tree or natural place.

The learning adventures in Part Two have specific activities to do. Use your creativity to 
design other simple activities that encourage different ways of learning.

4. Structure the space and process for individual and 
common benefit  
The best way is if the learners take ownership of the whole process communally but each 
individual or small group has a patch where they can grow their own plants.

individual tending of plants: Each group of children should be given their own small piece 
of ground or their own container in which to grow plants. Mark off individual plots, with 
small spaces in between, because the children will feel protective of their own patch with its 
plants. The magic happens when a child sees their own plants grow. Often it’s best to leave 
the children to discover the excitement of this experience for themselves and when they do, 
the less that is said or deliberately taught the better.

Communal harvesting: If teachers want the learning from food gardening to become part of 
the class culture, harvesting is as important as the planting. When the lettuces or tomatoes 
are ready, then pick, rinse and eat them collectively, so that they are not picked at random. 
There is great satisfaction in sitting down together to a feast of fresh lettuce leaves.

Communal planting of trees: Organise a work party to plant a few trees. This makes it more 
fun and gives the children a sense of ownership and protectiveness of the trees. Trees enrich 
the garden by attracting a variety of insects and birds. This will help to create a space where 
nature can flourish.

Communal compost heap: Each class should have their own bucket and collect green  
organic waste, such as clippings and weeds, from their own class’s patch to contribute to the 
compost heap. This creates a general awareness of the cycles of nature and how each one 
can contribute to the greater good of the whole.

Communal recycling: Use recycled implements where possible. Ask the learners to bring in 
recyclables from their homes and communities, such as old plastic containers and buckets, 
discarded wooden crates. Old forks can be used for digging and old plastic bottles with 
holes punched in the bottoms or lids are useful for watering. 

5. Design and manage the outdoor space 
Keep the outdoor classroom simple and close to the indoor classroom. This makes it more 
accessible and helps with your being able to monitor what is going on. It also helps to keep 
the children within clear boundaries while they are getting used to learning outdoors. Have 
pre-arranged signals that you and the class have agreed on that you can use to get their  
attention or to call them back to you.

Ensure that there is a source of water nearby to keep the growing plants well watered. 
Make simple signs to show which plants are being tended by which groups of children to 

avoid conflict over parts of the space.
Manage pests, especially snails. This is important in order to avoid the disappointment  

of finding your plants eaten overnight by snails or damaged by other pests. This can be  
very discouraging. So make use of companion planting in the garden. Also, go out just  
after it has rained because that is when snails come out and you can pick them off.  
The teacher often needs to make sure that snails or other pests are dealt with before they 
damage the seedlings.17
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teach all subjects outdoors
The learning adventures in Part Two show you how to teach specific concepts and topics in 
Natural Sciences, Technology, Maths, Geography, History and Life Skills outdoors.

With a little imagination, topics from other subjects can also be taught outdoors in ways 
that help them become more alive. Here are a few suggestions.

CreAtive ArtS: Performing Arts and Visual Arts. 
music: Melody and rhythm: singing, percussion. Example one: mimic a rainstorm. Ask the 
children to stand in a circle and make sounds like rain, softly at first, then getting louder 
and then make the sounds of thunder. Let the sounds slowly soften again and punctuate 
these with bird calls. Example two: make the imagined sounds of different plants. Assign 
each small group one out of several different types of plants. Each group must observe their 
plant. Using the various sounds of the alphabet, each child can make their own imagined 
sound that echoes the way the plant looks. Is it strong, deeply rooted, with a wide canopy? 
Is it delicate, fine, feathery? Is it a combination of both strength and delicacy? No sound is 
wrong, each adds its own special note to the orchestra of living ecosystems.

visual Arts: Closely observe local, wild creatures and plants. Draw or paint them in the set-
ting of their own environment, or make models from clay, wood or recycled materials. Paint 
beautiful signs for the outdoor classroom, or interesting murals on nearby walls.

LANguAge: Almost anything in nature can be written about or presented orally using 
appropriate, factual and descriptive language. Report writing: Write a factual report from 
closely observing the way different plants grow. Creative writing: Stand like a tree, make its 
movements, dance like a tree while firmly rooted, feel what it might be like to be a tree, and 
then capture the experience in a poem.

LiFe SKiLLS: Encourage respect for nature’s life-giving capacities and grow ecological in-
telligence. Life skills can be easily integrated into outdoor learning. Grow food, build shel-
ters and learn about the medicinal properties of plants. See Part Two for specific ideas. 

make outdoor spaces safe  
Learning flourishes in spaces that are physically safe, emotionally safe and mentally safe.  

Use part of a lesson early on to discuss basic rules by which the children would all like to 
make and use the space together. One way to set up an atmosphere of safe, co-operative 
working is to brainstorm the question: “How would you like everyone to work together in 
the outdoor learning space?” Write up their answers on a large piece of paper. This will form 
the ground rules for learning in the outdoor classroom. Cover aspects of physical safety, as 
well as issues of respect for the space, equipment, plants, one another and the rest of the 
school. This could be a useful exercise for Life Skills. 

Ensure that the space is physically safe for the children without broken bottles, sharp rocks 
and rubble, holes in the ground, garbage or anything toxic.

Encourage processes of learning where wonder can be experienced without judgement or 
criticism. Wonder allows a child to be open to whole body and whole brain learning while it 
also generates creativity.   

Allow learners to explore, experiment, and learn through trial and error. Let them find out 
for themselves what works and what doesn’t without someone else labelling it as wrong. 
From this they learn about the natural consequences of their actions and discover the laws 
of cause and effect. Discourage attempts by learners to put down another’s suggestions in 
ways that make them feel 'bad' or 'wrong'. Sometimes the best discoveries flow from things 
one didn’t mean to do. See mistakes as opportunities to learn. Here teachers can work with 
the natural curiosity of children rather than against it. 

The earth does not belong to us. 
We belong to the earth.
Whatever befalls the earth 
befalls the sons and daughters of the earth. 
We did not weave the web of life, 
we are merely strands in it. 
Whatever we do to the web 
we do to ourselves.

                                Chief Seattle (1786 – 1866)
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encourage the children's imagination
Being outdoors in nature activates the 
children’s powers of imagination, inspi-
ration and intuition without much effort. 
This can lead to them being more cre-
ative and resourceful.

Instead of letting children’s daydream-
ing and lack of attention become a prob-
lem in class, actively steer them towards 
the positive use of their imaginations out-
doors. Encourage the learners to wonder 
about life’s mysteries. Ask the question: 
“What if…?” Or say: “Imagine that…”.  
Help them to use their imaginations to 
become absorbed in nature’s creatures 
and processes. And let them lose them-
selves in wonder at the natural systems 
around them. An example of such an  
activity is in the box on the right.

“I believe in intuition and inspiration. … Imagination  
is more important than knowledge. For knowledge is  
limited to all we now know and understand, while  
imagination embraces the entire world, and all there ever 
will be to know and understand. It is, strictly speaking, 
a real factor in scientific research.”18 

Albert Einstein (1879 – 1955)

Let nature do the work for you 
Spending time in nature reduces stress and improves people’s moods and performance. The 
simple fact of being in a natural setting can prevent and minimise some of the challenges 
that teachers fear will arise if they take their classes outdoors.

Humans evolved in the natural world, and we have a basic need to connect with nature for 
our sense of wellbeing. Now that we find ourselves increasingly disconnected from nature,  
a growing number of scientific studies show how deeply we need natural spaces. 

One influential study showed that hospital patients with views of a garden had measurably 
reduced stress and improved health. This has led to more hospitals around the world provid-
ing gardens.20 

School grounds with green, growing areas also increase the wellbeing of staff and  
students, improving their mood and performance. Several studies show that being in nature, 
or even studying at a window with a view of nature, provides stress relief.21

Sometimes the children who teachers believe will be the most distracted or disruptive  
outdoors are the ones who most need time outdoors and will be most helped by  
outdoor learning. 

Daily doses of nature are good medicine for children who are inattentive, easily distracted 
or hyperactive, say some researchers. Time spent in parks and open green areas has been 
found to improve the behaviour of children diagnosed with attention deficit disorders.

“We can say that as little as 20 minutes of outdoor  
exposure in an open green space could potentially buy 
you a couple of hours in the afternoon to get homework 
done with your child.”22

Dr Andrea Faber Taylor, researcher 

Other studies show that exposure to green spaces even include the benefits of 'reduced 
risk of substance abuse, improved self-esteem and improved ability to interact socially with 
friends, family, pets, and wildlife'.23

imAgiNAtiON At WOrK
Ask the children to lie on their backs 
gazing at the sky and drifting clouds. 
This connects their bodies directly with 
the earth while their awareness is able 
to take in the whole span of sky and its 
processes of wind, water, warmth. You 
could guide them on a gentle, imagi-
nary journey with your voice, starting 
with: “Imagine you are a cloud float-
ing above the Earth…”. In this way you 
could take them through the stages of 
the Earth’s water cycle.

NAture-DeFiCit DiSOrDer
Richard Louv has written about how 'our society is teaching young people to avoid 
direct experience in nature', and how they are suffering from what he terms 'nature-
deficit disorder'. At the same time, 'new studies suggest that exposure to nature … 
can improve all children’s cognitive abilities and resistance to negative stresses and 
depression,' said Louv in his book Last Child in the Woods: Saving Our Children 
from Nature-Deficit Disorder.  Studies suggest that being in nature also 'may reduce 
the symptoms of Attention Deficit Hyperactivity Disorder (ADHD)',  said Louv.19
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Children grow naturally in natural spaces 
Plant indigenous trees and shrubs as well as a small vegetable patch and let nature do as 
much of the work for you as possible. Trees and shrubs will attract birds, insects and small 
animals and from this a small ecosystem will develop naturally.

In an outdoor space with trees and plants there is endless newness, unlike inside a build-
ing where things remain more or less static. Outdoor conditions today will be different from 
yesterday and this month will be different from last month. The weather and the seasons 
provide a rhythmic, ever-changing pattern of life that naturally engages children’s interest.

Nature is a vast living system full of riddles and mysteries available for our amazement 
and discovery. This is where the proverb: 'the whole is greater than the sum of its parts' is 
revealed for those who make the space and time to see and hear. 

These formative experiences help children to sense deep in their bodies their support 
from the earth and their relationships with the living world around them. They feel more 
grounded and connected. Flowing from these experiences teachers report that the lives of 
the children become part of a positive spiral for change that affects the school and its com-
munity in valuable ways. 

A new way is arising
At this time, a new way of living and working is rising to take over from the old oil-based, 
industrial economy. Jobs and careers will be in demand which require the understanding 
and skills to live and work more lightly on the planet.

Those children who have learned directly from nature will more easily be able to turn this 
knowledge into careers. They are the ones who will be able to grow and process food, con-
struct shelters, heal with plant medicine and care for animals in ways that make sustainable 
use of natural resources.

"Only after the last tree has been cut down,
only after the last river has been poisoned,
only after the last fish has been caught.

only then will you find – that money cannot be eaten"
      Chief Seattle (1786 – 1866)

Young people who understand nature’s systems and are encouraged to imagine new ways 
of living in harmony with nature will be able to dream of bold, new ways for sustaining human 
life on Earth. They will create new stories about ways to live. They will discover new ideas for 
harnessing renewable energy and for non-toxic chemistry. They will invent new methods for 
conserving fresh water, for packaging and transport, and for preventing or treating waste. 
They will design new ways of doing business, and new economic and educational systems 
that have less impact on our environment.  

Western man is taught that he is the master of all  
living things … We are conditioned to regard nature 

as crude and primitive, to regard all stretches of forest, bush 
or savannah as things that ought to be cleared before the so-
called master of all, the human being, can rule supreme over 
the denuded valley and the ravaged plains … How can 
we escape from the ugly trap in which our own shortsighted-
ness, greed and gross stupidity have landed us? … We must 
adopt the view of creation that was held not only by ancient  
Africans, but also by native Americans and  many other 
people of the ancient world: that creation is one great and 
beautiful whole, one revolving sphere of the purest, greenest 
crystal, a sphere to be viewed from all sides as one thing, in-
stead of a number of shattered fragments upon the dark desert 
of human folly ... In old Africa we did not regard ourselves 
as superior to the animals, the trees and the fishes and the 
birds. We regarded ourselves as part of all these living things 
… We believed that human beings could not exist without 
animals, birds, and fishes, or the greenery that whispers all 
around us … We believed that within us were the oceans, 
the rivers, the sky and the mountains. We believed that we 
had nature within and beyond ourselves.
The African people knew, just as the native American  

people knew, that if you destroy the environment, you will 
ultimately destroy the human race.

Credo Mutwa, traditional healer, sangoma, Zulu sage (1921 – )24
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section five: getting started

Section Five: getting started  
– gathering people and resources
Once you have decided to create an outdoor learning space at your school, you will want to 
make it inviting for people to help, easy to set up and used as much as possible. The more 
people are keen to support an outdoor classroom, the more likely it will happen. The more 
it is used to teach the required curriculum, the easier it will be to keep it going.

There are three main kinds of activity in making the outdoor classroom a reality. One is 
gathering people and resources together to make it happen; the second is planning and 
designing it; and the third is implementing it. The learners should be involved in all three.

1. gain support and gather resources
• Discuss the idea of an outdoor classroom with the learners. They will contribute interesting 

ideas. Design a lesson based on Part Two: Learning Adventure 1: Taking Learning Outside 
(page  40). Give the children roles to play in making a rough map of the school grounds 
and in identifying the most suitable place for an outdoor classroom. This will stimulate 
their interest and give them a sense of ownership of the project.

• Talk with other teachers about this idea and show pictures or testimonials of existing out-
door classrooms at other schools. Use ideas and examples in this book and from the inter-
net to help you explain and promote its potential benefits. Those who show interest could 
form part of a small 'outdoor classroom group' to discuss ways to proceed. Decide who 
will be the project’s main champion keeping it on track, if it is not you. 

• Discuss these ideas with the principal and get approval to proceed with a simple outdoor 
classroom. 

• Involve the maintenance and grounds staff, asking for their ideas, concerns and assistance. 
Their support will be invaluable in helping you to set up and maintain the space.

• You could take a possible plan for the project to the school governing body, which could 
assist with wider appeals for involvement and support, including funds and equipment. 
You may find other champions there who could form links between the school community, 
parents, the local business community, and other schools. 

• Contact environmental education organisations in your area for assistance. For example, 
contact a regional co-ordinator of the Eco-Schools Programme which supports schools’  
environmental projects, including food gardens. Eco-Schools is an international pro-
gramme maintained in South Africa by the Wildlife and Environment Society of South Africa  
(WESSA). You will find their contact details on the internet. You could also contact the 
South African National Biodiversity Institute (SANBI) which manages the country’s botani-
cal gardens. Ask at your nearest botanical garden about ideas for trees, shrubs and other 
plants that grow well in your area. 

• Continue to consult with others in your school community, drawing in interested parents, 
friends and volunteers. Find gardeners or retired teachers who could help the core group 
and teachers on a voluntary basis.

• Ask staff, parents and friends in your school community to donate used or new building 
materials, gardening equipment, fencing materials, cuttings from indigenous plants and 
trees in their gardens, vegetable seeds and herbs. 

• Look out for items that can be recycled into useful materials for your outdoor classroom, 
such as used tyres, PVC piping, barrels, large old tins or plastic buckets and basins.

• Local businesses, such as hardware stores, garden centres and nurseries may be happy to 
help or sponsor the project. Some may donate equipment or materials, such as fencing 
poles, shade cloth, piping or compost. 

2. Plan and design the learning space
You will need to create a clear, simple plan that shows where you will set up the outdoor 
classroom. This should take account of the school grounds, the prevailing weather patterns 
and how the outdoor classroom would be best integrated with the life of the school and with 
teaching the curriculum.  

Involve the learners in working out the best place to position it and integrate their contri-
butions. Part Two of this book will help you do this.

3. Set up the outdoor classroom
Keep it simple and make the process easy and fun. Start off by making simple patches for 
easily grown vegetables, planting herbs in old basins, and plant a few trees as protection 
from prevailing winds.  

Part Two of this book will help you to involve the children in setting up the outdoor class-
room, while teaching them aspects of the CAPS curriculum.25 
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The world is full of magic things patiently 
waiting for our senses to grow sharper.
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Outdoor classrooms in action:

             Learning Adventures

CurriCuLum tAbLe .......................................38

1: Taking learning outside ............................40

2: My environment: my sense of place .........44

3:  Biodiversity: diversity for resilience .........46

4:  The miracle of food ..................................50

5:  Being a systems thinker: ecosystems  ......54

6:  Habitats for garden friends  .....................56

7:  Managing garden pests ............................57

8:  Soil: magic in the dark ..............................58

9:  Water for life .............................................60

10:  The medicinal power of plants .................62



learning adventures in the Outdoor Classroom

CurriCuLum tAbLe

39

C
u

r
r

iC
u

L
u

m
 t

A
b

L
e

Learning Adventure 1. taking learning outside page 40
geog, gr 4, term 2: Map skills: Compass directions: N, S, E, W in local area;  
Side views and plan views of outdoor classroom: Symbols and keys
geog, gr 5, term 3: Weather: determining and describing wind direction; 
Climate of own area: Summer and winter; Observe and record weather

Learning Adventure 2. my environment: my sense of place page 44
geog, gr 4, term 2: Map skills: symbols and a key
geog, gr 5, term 3: Weather: how rain can be measured (instruments and units of measurement);
Observing and recording the weather: make rain gauge; Climate of own area: Summer and winter
Hist, gr 4, term 1: Local history: interview elders for local oral history

Learning Adventure 3. biodiversity: diversity for resilience page 46
Nat Sc and tech, gr 5, term 1: Plants and animals on Earth: Many different plants and animals; 
Interdependence; Animal types

Learning Adventure 4. the miracle of food page 50
Nat Sc & tech, gr 4, term 1: Living and non-living things: Living plants and the seven life processes; 
What plants need to grow: Conditions for growth
Nat Sc & tech, gr 4, term 3: Energy and energy transfer: Energy for life; Energy from the Sun: 
Energy chain/food chain 
Nat Sc & tech, gr 6, term 1: Nutrients in food: Food groups

Learning Adventure 5. being a systems thinker: ecosystems page 54
Nat Sc & tech, gr 5, term 1: Food chains: Food and feeding
Nat Sc & tech, gr 6, term 1: Plants and food: Photosynthesis; Ecosystems and food webs

Learning Adventure 6. Habitats for garden friends page 56
Nat Sc & tech, gr 4, term 1: Habitats of animals; Structures for animal shelters

Learning Adventure 7. managing garden pests page 57
Nat Sc & tech, gr 5, term 1: Life cycles in nature 

Learning Adventure 8. Soil: magic in the dark page 58
Nat Sc & tech, gr 5, term 4: Surface of the Earth: Rocks, soil, soil types

Learning Adventure 9. Water for life page 60
geog, gr 4, term 4: Water in SA: Water as a resource.
maths, gr 4, term 3: Capacity and volume, measuring surface area
Nat Sc & tech, gr 6, term 2: Mixtures and Water Sources: Water pollution
Life Skills, gr 4, Performing Arts: Improvise and create: Rhythmic patterns using body and percussion
Life Skills, gr 5, term 3: Personal and Social Wellbeing: Health and environmental responsibility: 
Water as an important basic need; different ways of saving and protecting water.

Learning Adventure 10. the medicinal power of plants page 62
History, gr 5, term 1: San hunter-gatherer society: Plant medicines 
History, gr 6, term 4: Medicine through time: Background: In South Africa, indigenous medicine and 
Western medicine 
Nat Sc & tech, gr 6, term 2: Matter and Materials; Processing Mixtures of materials: solid and liquid

Teaching children about the natural 
world should be seen as one of the most 
important events in their lives. 

   Thomas Berry (1914 – 2009)
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part two: 1 taking learning outside

1. taking learning outside

a) gr 4: Site assessment at school

i) Determine cardinal points

resources: Compass, four cardboard boxes each marked with a 
cardinal point: N, S, E, W.
Activity: Divide the class into four groups, give each group one 
box and take them outdoors. Remind them that the Sun rises in the 
east and ask them to place their boxes in the correct positions. If you do 
not have a compass, they can work out the cardinal points by standing with the west 
on their left and the east on their right. Then north will be in front and south behind them.

ii) make a rough sketch of school grounds

Activity: Make a rough sketch of the school grounds with buildings, fences, large trees, 
fixed features. Mark the compass points in the correct positions. Divide the rough map into 
four quarters and use fixed landmarks to define each quarter. 

Now measure the distance between things. First, find four learners whose walking stride 
measures one metre (1m). Do this by marking out a 1m line on the ground and asking learners 
to take a normal step next to it. Those with a pace matching 1m will be the measurers. Divide 
the class into four groups, and allocate a 1m-stride learner to each group. Give each group a 
different quarter to measure, with clear instructions and a copy of the rough drawing. 

Measurers must pace out the length of school fences, boundaries of buildings as well as 
the distances between the fences, buildings and large objects like trees. Each object should 
show two different measurements on the rough sketch which show the distance between it 
and two other objects. Record each number of paces in the correct place on the rough sketch.

b) gr 5: Determine weather patterns of the site 

Observe the weather patterns: notice where wind and rain comes from, and see where the 
sun and shade are. 

resources: Copies of your rough map, pencil and paper
Activity: Once you have the map, ask learners to ‘walk the site’ to gather information. Give 
each group a rough map, and have them walk in straight lines in different directions across 
the school grounds. These lines are called ‘transect’ (going across) lines. Groups must have 
pencils/paper and should record what they see along the way that indicate weather pat-
terns. Signs of prevailing winds are bent trees and piled up sand. They should also record 
shady areas, areas where there is water and where natural vegetation grows. The date and 
time of the walk should be recorded.

When you are all back in the classroom you can gather this information and record it on 
your map using cut-out arrows in different colours. You can show the arc of the Sun and the 
directions of the prevailing winds in different colours. Develop a key for the different types 
of information you will record.

You should do this exercise in both summer and winter to gain the maximum amount of 
information for a full year.

WORD BANK 

Compass: a device used to deterine geographical direction.
Cardinal Points: the four main directions on a compass: north, south, east or west.
Prevailing: most often, common.

 curriculum links
geog, gr 4, term 2: Map skills: Compass directions: N, S, E, W in local area;  
Side views and plan views of outdoor classroom: Symbols and keys
geog, gr 5, term 3: Weather: determining and describing wind direction; 
Climate of own area: Summer and winter; Observe and record weather 

Rough sketch of school grounds

Map of school grounds showing the weather patterns
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part two: 1 taking learning outside

c) gr 4, 5, 6: Set up an outdoor learning space
resources: For seating find logs, old desks, moveable chairs, cushions, mats or cloths. Pin 
boards can be made from old cardboard boxes. 

i) Choose a space to start
Activity: Bearing in mind the prevailing weather patterns, choose a fairly sheltered, sunny 
place close to the school classrooms, as the first simple, outdoor space for learning. It should 
have space for later expansion, and it should have enough shade to sit in. Refer to the fixed 
features of the space, showing the children the current boundaries of the area for the first 
few sessions of outdoor learning and make sure they understand them. One boundary could 
be a wall of the school building, which may provide shade at certain times of the day.

ii) Set up cardinal points and a flag, draw and describe wind 
direction
Activity: With the class, find a spot near the place that looks like a good option for an outdoor 
learning space and permanently mark the cardinal points of north, south, east and west for 
everyone to see. Mark the points with paint on cement or on the ground with labelled rocks.

Activity: With the class, make a simple flag that will show the wind direction and place it near 
the marked cardinal points so you can see the prevailing wind direction on any given day.

Activity: Ask the learners to draw their own pictures showing the wind direction on the site 
and describe it in a paragraph. 

Over time, a temporary spot can become an established outdoor classroom.

A windbreak softens the effect of the prevailing wind.

60cm

Top soil

Prepare the holes to plant the trees.

d) gr 4, 5, 6: Plant a windbreak for protection and biodiversity

i) Windbreak game – introduce the usefulness of a windbreak
Activity: Ask three quarters of the learners to role-play the prevailing wind. They must stand 
ready to run in the direction the wind blows. Ask the rest of the learners to role-play the 
windbreak (by standing across the wind and trying to stop it). The 'wind' runs and tries to get 
through the 'windbreak'. Then add more children to the windbreak and help the children to 
observe that windbreaks stop wind and protect the garden.

ii) Plant a windbreak for protection
resources: Ask local businesses such as nurseries or builders’ shops for donations of the 
trees and shrubs suitable for your area. These should be plants that are pioneers and drought 
tolerant. (See Learning Adventure 3 on page 48 for some of the best species to plant.) Also 
ask around for donations of spades, compost and bone meal. 

As a class, dig a hole 60cm deep and 60cm square. Dig out the top 30cm of soil and put 
it on one side of the hole; dig out the bottom 30cm and put it on the other side. Loosen the 
soil at the bottom of the hole. Take the tree, carefully removing the container, without dis-
turbing the soil or roots. Place the tree as deep as it was growing in its container. Use the top 
soil mixed with compost and a handful of bonemeal (if you have it) to fill in the hole. Water 
well and regularly, especially in summer until it is growing strongly. Protect the young trees 
by staking them and putting hessian bags, shade cloth or thatch grass around them.

Activity: The aim of a windbreak is to block the prevailing wind and create a micro-climate. 
Plant your windbreak across the path of the prevailing wind, just before the rains are due  
so you do not need to irrigate while the trees and shrubs are establishing themselves. 

SEED facilitators put the windbreak plants fairly close together. They plant trees at the 
back spaced one metre apart and then place the shrubs in front to fill the gaps.

Later, you may need to plant another windbreak as the summer wind direction may be  
different to the winter one.

Soil
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part two: 2 my environment

2. my environment: my sense of place

a) gr 5: understand the geography of your area
Weather is the condition of the atmosphere at a certain time and place. It describes what is 
happening in the air regarding temperature, movement and moisture: Hot or cold, windy or 
still, wet or dry. 

Climate is what the weather is usually like in that place at certain times of the year. 
South Africa has six main climatic regions with different temperatures and 
rainfall patterns, for example, summer may be hotter and wetter in 
northern areas, or warmer and dryer in southern areas. 

All types of plants have climates in which they grow 
best. You would choose plants for your outdoor 
classroom suited to the temperature and rainfall of 
your school’s area.

i) make a simple rain gauge to measure the rainfall
resources: A 2-litre plastic bottle with a consistent diameter, scissors, paper clips, a measur-
ing cup or cylinder marked off in centimetres.
Activity: As a class, cut the top off the plastic bottle. Cut about a quarter of the way down, 
to where the bottle begins to have straight edges (and a consistent diameter). Cut the edge 

as smoothly as possible, keeping both pieces of the bottle.
Remove the bottle cap and turn the top part of the bottle upside down, 

placing it into the bottom part. Connect the two halves with paper clips.
Make sure that you place the plastic bottle rain gauge in an open loca-

tion where it will easily collect rain without any hindrance from surround-
ing trees, plants or buildings. Stand the rain gauge upright in a bucket of 
sand or gravel, with a hole big enough so that half the bottle gauge sits 
in the sand or gravel and is kept upright by it. 

Measure the amount of rain caught by your gauge on any given day by 
emptying the contents into a measuring cylinder. Have learners record 
the results of measured rainfall over a period of time.

ii) Observe and record the weather 
Activity: Create a sample table for the learners to copy to record daily weather at school 
over two weeks. They must report on temperatures, cloud cover, precipitation and wind, 
using terms such as hot, warm, cool, cloudy, clear, wet dry and windy. They should include 
their observations of wind direction and weather patterns. The learners must observe and 
write down how the weather over the fortnight affected the daily lives of people. 

b) gr 4: Notice and map your route to school
Activity: Ask the learners to use the following questions to help them to map out their route:
Where do you start from and where do you end up?
What general direction do you move in (north, 
south-easterly)? What route do you follow 
(which main streets do you go along)?
What landmarks and features do you 
notice along the way? 
Learners must then use their answers 
to draw a rough map of their routes, 
using symbols and key.
Finally, the learners must describe their 
route in words in their notebooks.

c) gr 4: investigate the history of 
your local area: interview elders 
One way we can discover the history of a 
place is by interviewing its oldest residents 
and hearing stories about the past.

resources: Pencil and notebook. As a 
class, brainstorm and write down a list of 
questions for the learners to ask the elders 
in the interview, beginning with words such 
as: Who, what, where, when, why, how.  
Include questions like: How long have you 
and your family lived in this area? When 
and why did they come here? How did 
they get here? When you were young, what 
did this place look like? Did lots of people 
live here? What kinds of work did people 
do? What kinds of houses did they live in? 
Where did their water come from? What 
sorts of food did they eat? Did they grow 
food, and sometimes gather wild food? 
Did they keep poultry or livestock? 
What games did they play as children?

Activity: The learners must use these questions to interview an older person, such as a 
grandparent or neighbour. Learners should find out how and why the people who came to 
their area got there. What interesting stories can they find out about their area's history, and 
what it was like long ago? Learners should make notes of the information that they receive.
The learners must write up their interview, selecting those stories and points that describe 
the history of the place where they live. They should write it out neatly, including the name, 
address and age of the person interviewed, and the date of the interview.
 

WORD BANK 
Weather: the state of the atmosphere at a given time and place. 
temperature: the degree of hotness or coldness of a body or environment.
Climate: the weather conditions that normally occur in a particular region.
Precipitation: the amount and type of water falling to Earth through the air, such as rain, 
hail, fog and snow.

 curriculum links
geog, gr 4, term 2: Map skills: symbols and a key
geog, gr 5, term 3: Weather: how rain can be measured (instruments and units of measurement);
Observing and recording the weather: make rain gauge; Climate of own area: Summer and winter
Hist, gr 4, term 1: Local history: interview elders for local oral history

Mediterranean

Hot arid Warm semi-arid

Cool subtropical

Warm subtropical

Home

School

What landmarks do you see on the way?
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part two: 3 biodiversity

3. biodiversity: diversity for resilience 

All life forms on Earth are interdependent, and no life form can exist on its own, separate 
from nature. 

There are many different habitats around the world each with different plants and animals. 
South Africa has a wide variety of habitats, each with its own types of natural vegetation and 
its particular kinds of animals. The main distinction between different kinds of animals on 
Earth is that between animals with bones (vertebrates) and animals without bones (inverte-
brates). Invertebrates may have hard outer 'skins' or shells. The greater the number of dif-
ferent types of plants and animals in an area, the more healthy and resilient it is. The greater 
the biodiversity of the Earth, the better for all its living creatures including us.

a) gr 5: biodiversity count
resources: Eight sticks, at least eight metres of string, scissors. 
Activity: Divide the class into groups. Each should stake out a one metre square with four 
sticks and four metres of string. Do this activity once on a bare, degraded piece of land and 
once on a piece of land with plants, preferably indigenous, wild plants. 

Groups can count how many species of plants and animals are in each square. They can dis-
tinguish between types of plants by examining the different shapes and colours of leaves, flow-
ers or fruit. Learners should look for animals without bones (invertebrates), such as worms, in-
sects or spiders as well as animals with bones (vertebrates), such as reptiles (lizards, geckos). 

Learners must draw the different species of plants, focusing on the shapes of their leaves, 
flowers or fruit, and the different species of animals they find. 

Ask the learners to write a paragraph in which they: 
i) give the total number of species of plants and animals in each square, 
ii) describe the different species of plants and animals in each square and 
iii) talk about the differences they discovered in the two squares. 

 curriculum links

Nat Sc and tech, gr 5, term 1: Plants and animals on Earth: Many different plants and animals; 
Interdependence; Animal types

b) gr 5: interdependence: i) the tin can game
Life on Earth, as we know it, relies on the interdependence of all 
its elements. Animals and plants depend upon one another and 
they both, in turn, also depend on the resources available, such 
as air, water, soil and food, in their own habitats.

resources: Eleven tin cans the same size for each small group. 
These must be labelled with the following elements that 
combine to make up life on Earth: Sun, air, sea, water, soil, 
plants (x3), animals (x2), humans. A wooden plank for each group.
Activity: Divide the class into several groups and give each a wooden 
plank and the eleven tin cans, each with a different label. Tell them this is an 
interesting way to see how the different aspects of life on Earth are interdependent. 

Ask each group to arrange the cans on top of each other, using the plank, to represent 
those elements of life which rely on, and therefore rest on, theothers. The can or cans that 
are most important for life on Earth stay at the bottom. Give them 10 minutes then ask any 
group that has done it correctly to explain why they did it that way.  

Have the learners also knock out a can to see what happens to the structure. Taking  
humans out makes very little difference to the structure, which represents Earth’s ecosystem.

At the end of the game, ask the learners to brainstorm what other vital elements animals 
may need for survival, for example, a safe place to hide.

Once the tin cans have been collected up, ask the learners to draw a picture of the struc-
ture, representing Earth’s ecosystem, with the labels on each tin clearly visible.

ii) interconnections game
With your class, talk about and come up with  different elements that are found in the world 
around us, for example, water, tree, soil, ant, bird, human. Give everyone a card with an ele-
ment written on it and ask them to attach it to themselves. Ask the group to stand in a circle 
and give one person a ball of string. The first person holds the end of the string and passes 
the ball to a person representing an element that he or she is connected with in some way. 

Each person asks the other: “What do I offer that helps you to live well?” and “What do 
you offer that helps me to live well?” Keep finding connections and passing the ball around 
until you have created a big “web of life” that shows the interdependence between all the 
elements. Ask the learners to comment on what they see and what it means to them. Then 
ask one person/element to drop their strings and see if the web is as strong as it was. Try this 
with various people/elements and discuss the different effects their loss has on the web.
This game shows three important permaculture principles: 

1) every element does many jobs;
2) elements are interconnected, depend upon 
one another and assist one another; 
3) each function is supported in many ways.

WORD BANK 
interdependent: dependent on one another.
Diversity: difference; variety.
Habitat: the place or type of environment in which a plant or animal normally lives.
biodiversity: the biological variety of plants, animals, and all living organisms, 
within a habitat or ecosystem.
Degraded: reduced in quality or value.
Species: a category of similar plants or animals able to breed among themselves.Count as many species of plants and animals as you can in each one metre square
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c) gr 5: grow the wind break
Plant more trees and shrubs that grow naturally in your area. Enable nature’s regenerative 
power to go to work, increasing the number of interdependent species and bringing more 
life and beauty, as well as options for studying school subjects, into the school grounds.

resources: Young indigenous trees and shrubs, spades, compost, bone meal, stakes, shade 
cloth or hessian.
Activity: As a class, plant more trees and shrubs to extend the windbreak so as to protect 
the outdoor learning space from other summer or winter winds that may not have been 
softened by the first windbreak. 

These are SEED’s best indigenous trees and shrubs to plant for a wind break, as they are 
all pioneers and drought tolerant.

treeS: Wild Olive (Olea africana) – birds love the black fruits.

Coastal Silver Oak (Brachylena discolour) – provides food and a habitat for 
butterflies, bees and birds. 

Sand Olive (Dodonaea angustiflora) – drought-resistant, fast growing, stabilises 
sandy areas. 

SHrubS: Wild Camphor bush (Tarchonanthus camphoratus) – the creamy flowers
invite beetles and bees. Birds eat the berries, making nests out of the woolly  
‘cotton wool’ that covers the fruit.

bietou or bush-tick berry (Chrysanthemoides monilifera) – its yellow flowers  
attract bees, insects and butterflies for most of the year. Birds and people eat 
the purple-black fruits and it is a larval host-plant for some butterfly species. 

blombos or White bristle bush (Metalasia muricata) – draws bees, wasps and 
butterflies, which attract chameleons. 

Salvia species – these invite butterflies, bees, sunbirds and white-eyes. 

Wild Dagga (Leonotis leonorus) – loved by sunbirds.

Dune Crow-berry (Rhus crenata) – a magnet for birds.

Each learner must write a paragraph about their favourite tree or shrub, which animals they 
hope will be attracted if they plant it, and why they think those animals may come.

WORD BANK 
indigenous: Native to a particular environment or region; originating in a particular area, 
region or country.

For further information about the importance of trees, see the following websites:
http://www.treepeople.org/top-22-benefits-trees
http://www.ecokids.ca/pub/eco_info/topics/forests/benefits_of_trees.cfm
http://www.savatree.com/whytrees.html
http://www.treesaregood.com/treecare/tree_benefits.aspx

Nature‘s strength is in networks 
If you plant trees, the magic of a natural community will form around 
them. A tree offers shade from the heat of the sun, shelter from cold 
winds and rain as well as food for animals, birds and insects. 

Birds come to roost (rest) and nest in the shelter of tree branches. The 
birds’ droppings bring seeds they have eaten from other plants, and 
these seeds take root so more shrubs and plants begin to grow in the 
shelter around a tree. 

Birds, bats and insects, such as the beneficial bees, are attracted to 
the trees to feed on their fruit, flowers or leaves. Squirrels and mice  
as well as other small creatures such as lizards, chameleons, ants and 
spiders find food and safety amongst their branches, roots and bark. 

Each plant, animal, element and process around a patch of trees 
plays an important part in the network of relationships that allow for 
the growth and health of the surrounding ecosystem. The wider the 
variety of plants and animals, the more resilient or more stable and 
adaptable the ecosystem will be.

Nature’s strength is in networks. Plants with the most beneficial links 
to other species will be the most resilient or hardy in their environment. 
This network of support means that it is not necessarily the strongest 
who survive and thrive but those with the most helpful connections.

Wild Peach (Kiggeleria africana) is one of the most useful and well- 
networked habitat trees. Birds find their sticky red seeds delicious. 
It is also a food plant for the larvae of a host of butterflies which 
hover above the tree at certain times of the year.

Trees support many creatures. Trees also sustain life for 
humans, and have done so throughout our life on Earth, 
by providing shelter, fresh air, medicines and food. They 
provide materials for tools, homes, craft, and fuel for 
heating and cooking. They also offer us their beauty,  
a sense of serenity and can uplift our spirits. 
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part two: 4 the miracle of food

4. the miracle of food

a) gr 4: beans and children: wake up and grow
resources: A way of keeping a rhythm, which you can vary, that the learners can role-play 
'growing' to, such as music or clapping. 
Activity: Ask learners to imagine they are seeds with the pattern for their growth inside 
them. In order to grow they need the right conditions for growth. First they must have 
enough warmth and moisture and then enough air, sunlight and water. 

They must curl into tight balls on the floor, with their eyes closed. Encourage them to 
feel what it might be like to be a small seed lying in the soil in darkness which begins to 
sense that there is enough warmth and moisture for them to start to grow. To the rhythm of  
clapping get them to slowly 'wake up' and start growing. As they push through the soil they 
find enough air, sunlight and water to keep growing. 

Get them to 'grow' under different conditions, for example, when there is too much rain, or 
too much sun or the ground is too cold, and to imagine and sense what the different condi-
tions would feel like. 

Tell the learners that plants have many needs that are similar to those of children. Learners 
must each draw a picture of the best conditions for healthy growth for seeds and for chil-
dren, and write a paragraph about the similarities.

b) gr 4: germinate a new plant from a bean seed
There are many different kinds of living things. Living plants and animals can carry out all  
the seven life processes. These are: feeding, growing, reproducing, breathing, excreting, 
sensing and moving. 

Sometimes, things appear not to be alive. For example, dried beans and other seeds can 
seem to have no life in them but they are not necessarily non-living things. 

Given the right conditions, they sprout and grow. Seeds need water and warmth in order 
to germinate (to start to grow). Most seeds need darkness at first. Once they have their first 
leaves the new plants need light, water and air in order to grow. 

resources: A small recycled container, soil or cotton wool, a bean seed or two for each 
learner, such as sugar beans, kidney beans, butter beans. A journal, pencil and ruler.
Activity: Ask the learners to soak their dried beans in water overnight and then plant them 
in moist soil or cotton wool in a small container. Get the learners to label their containers 
with their names and place them where they think the beans will grow best. Keep the soil/
cotton wool damp for the next few days and watch the beans sprout and grow. Every two 
days, they must investigate and record the growth of the new plants. Do this by observing 
(count the number of leaves as the plant grows) and measuring (measure the height of the 
stem). Date all the entries in their journals, and include labelled drawings of the bean as it 
grows, showing the correct number of leaves and the length of the stems. In this way, record 
the growth over time (one to two weeks).

 curriculum links

Nat Sc & tech, gr 4, term 1: Living and non-living things: Living plants and the seven life processes; 
What plants need to grow: Conditions for growth
Nat Sc & tech, gr 4, term 3: Energy and energy transfer: Energy for life; Energy from the Sun: 
Energy chain/food chain 
Nat Sc & tech, gr 6, term 1: Nutrients in food: Food groups

c) to sow and to reap: when to plant and when to feast 
To give your seeds and saplings the best chance to grow, make sure you plant them at the right 
time. Use this simple planting chart to get your crops into the ground in the correct season.

Our food cycles have always been linked directly to harvest cycles. When we were more 
connected to the land and to our sources of food, the hard work of harvesting crops would 
be a joint effort which ended with thanksgiving, blessings and a feast. 

In Africa, people have traditionally held festivals at harvest time, with song, dance, drum-
ming, contests and feasting. Some African cultures, such as the Swazi and Zulu people, 
hold a "first fruits" ceremony to bless the newly harvested crops, honour the ancestors and 
purify the people before they eat the foods. In West Africa, the yam harvest is celebrated at 
the end of the rainy season when people give thanks to the spirits of the earth and sky and 

express hope for a good harvest in the forthcoming year. 

Native Americans celebrated with feasts around the first crop of corn while in 
Britain feasts were held during the full moon nearest the autumn equinox, often 
called the harvest moon.26 

You can plan a feast around the harvests in your school food gardens, no matter 
how big or small they are. In this way learners can celebrate their work in the garden and 

reflect on the joy of growing their own food. 

resources: Chopping boards, knives, pots, cooking apparatus. A harvest of vegetables, 
salad stuff and herbs, using whatever you have from the garden. You may need to supple-
ment garden produce with grains like rice, or samp and beans.
Activity: Read stories about harvests or ask learners to talk to elders in their communities 
about feasts linked to garden harvests. Plan the feast with the learners so that they are  
actively involved in the planning, harvesting and preparing of the food. Make salads, soups, 
vegetable dishes. Feast and enjoy!

 

             SimPLe PLANtiNg CHArt
Summer
aubergine, beans, beetroot, peppers, tomatoes, spinach, mielies, 

the pumpkin family (cucumber, butternuts, watermelon, luffa, zucchini)

Autumn
beans, beetroot, carrots, the cabbage family (kale, cabbage, 
broccoli, brussel sprouts), onion, leeks, potato, peas, spinach

Winter
beans, beetroot, carrot, spinach, celery, turnip, radish, parsnip

Spring
the pumpkin family, carrots, celery, lettuce, leek, onion, potatoes, mielies, 
strawberry, spinach, peppers, tomatoes

Harvest Festivals
Common features of harvest festivals around the world are ample food 
and freedom to relax, giving thanks, merriment, music and romance.
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d) gr 4, 5 and 6: Container gardens: Fresh food for healthy bodies 

Healthy bodies grow from healthy food. Healthy food grows from healthy soil, fresh water, 
air and sunlight. Healthy soil is rich with plenty of organic matter and mineral nutrients, 
which compost provides.

Each grade is required to learn different concepts.

information for grade 4: We get our energy from food and the energy in our food comes 
from the Sun. Plants use the energy from the Sun to make food for themselves and for ani-
mals and people. So, really, we get our energy from sunlight stored in edible plants. Energy 
is transferred from the Sun to plants to animals in a sequence known as an energy chain or 
a food chain.

information for grade 5: Green plants make their own food, building themselves by  
using water, energy from sunlight, and carbon dioxide from the air. At the same time, plants  
release oxygen into the air. A food chain starts with a plant which produces foods, then 
follows with an animal that eats that plant, then a second animal eats the first animal, and 
possibly a third animal eats the second animal. A food chain includes the transfer of energy 
which flows from the plant through to the last animal in the chain. 

information for grade 6: The four nutrient groups of food are grouped according to the 
main nutrients they supply for us and their functions in the human body. 

The four groups are: 

a) carbohydrates: foods for energy. These foods include potatoes, mealie meal, rice 
and wheat, such as bread and pasta; 

b) proteins: foods for growth and repair. These include lentils, chick peas, baked beans, 
cheese, eggs, fish, meat; 

c) oils and fats: foods for storing energy in the form of body fats and providing protec-
tion and insulation for nerves and organs. These include seeds, nuts, olives and butter; 

d) vitamins and minerals: foods for building bones and teeth and maintaining a healthy 
immune system. These include fresh fruit, vegetables and herbs, milk.

Most natural foods contain a mixture of more than one of the four nutrient groups.  
Processed foods, which are sold in shops in packages, generally have added salt, sugar, 
preservatives, flavourings and colourings. Many of these additives in manufactured foods do 
not occur naturally in food, or if they do, not in such high amounts, and it is difficult for your 
body to have to deal with them.

In small container gardens learners can rather grow, tend and harvest their own tasty plants 
that are highly nutritious and healthy. 

resources: Containers such as plastic milk crates lined with shade cloth, or an old basin or 
desk, or a large plastic tub. Small stones, soil, compost, spades and seedlings.
Activity: Divide the class into smaller groups. Groups must place their containers outside 
the classroom where they will get about six hours of sun a day. Put in stones and sticks for a 
drainage layer at the bottom. Pile it up with good loamy soil or lots of compost. Plant seed-
lings of vegetables such as: beans, peas, cherry tomato plants, spinach leaves. Plant herbs 
such as thyme, sage and rosemary. Plant flowers such as nasturtiums (which are also edible), 
rose geraniums (which are fragrant and have healing properties) and marigolds (which help 
keep pests away). Water regularly, pick off pests and watch them grow.

Ask the learners to draw one of the healthy plants they are tending. They must write  
a paragraph about their experience of growing healthy food and why it is a useful and  
important activity. They should include the benefits that they get from eating fresh, naturally 
grown food.

Each grade should complete the activity with labelled drawings according to the require-
ments of their own curriculum. Ask learners to do the following:

grade 4: Draw and write about how energy from the Sun is transferred through the food 
made by plants, to animals and to people. Draw arrows to show the direction in which the 
energy is transferred from the Sun in this energy chain, also called a food chain. 

grade 5: Draw a picture with labels that shows how green plants make their own food, 
building themselves by using water, energy from sunlight, and carbon dioxide from the air. 
Also show how, at the same time, plants release oxygen into the air. Use arrows to help ex-
plain the processes. Draw another picture that shows a food chain, starting with a plant that 
produces food and ending with the learner. 

grade 6: Draw a picture of a healthy plate of food. Include at least one item from each food 
group and at least one item from your container garden. Use labels to explain drawings.

WORD BANK 
germinate: to begin to grow, to sprout.
Nutrient: something that nourishes, especially a nourishing ingredient in a food, 
or the minerals absorbed by the roots of plants.
Nutritious: nourishing, aiding the growth and development of a living organism.

 curriculum links

Nat Sc & tech, gr 4, term 1: Conditions for Growth; term 3: Energy and food  
Nat Sc & tech, gr 5, term 1: Food chains: Food and feeding
Nat Sc & tech, gr 6, term 1: Nutrients in food: Food groups
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5. being a systems thinker: ecosystems

a) gr 5: explore food chains outdoors
Plants make their own food and build themselves using water, carbon dioxide and energy 
from sunlight. At the same time, as plants take in carbon dioxide from the air, they release 
oxygen back into the air. 

Animals need food to carry out their seven life processes: to move, feed, grow, sense the 
environment, excrete, breathe and reproduce. All animals whether they eat plants (herbi-
vores), eat other animals (carnivores) or both (omnivores) depend on plants as their primary 
source of food. 

resources: Magnifying glass, observant eyes.
Activity: Ask learners to sit quietly, alone outdoors and see how many animals, birds or  
insects they can find in 10 minutes. Choose one and answer these questions: What does that 
animal eat? What eats that animal? They can do extra research, if necessary, and then draw 
the animals and plants involved in the food chain. 

b) gr 5: Learn about our own food chains and webs
Children are also part of their own food chains – fortunately at the end of them!

resources: A variety of lettuce seedlings, an old container, compost.
Activity: As a class, plant a lettuce leaf garden for a collective feast. Tend and water it care-
fully, take off any snails or insects regularly. Pick lettuce leaves when they are a good size for 
eating, rinse, and enjoy the feast. Note that cows are big and strong and eat only greens. 

c) gr 6: ecosystems and food webs 
In an ecosystem, the plants and animals are connected by their feeding relationships, called 
food webs. A food web consists of plants (producers) which produce food for themselves 
and animals; animals (consumers) which are herbivores, carnivores and omnivores; micro-
organisms (decomposers) that break down dead matter and return nutrients to the soil for 
plants to use again.

Activity: Ask learners to draw and label a simple food web with themselves in it.

 curriculum links

Nat Sc & tech, gr 5, term 1: Food chains: Food and feeding
Nat Sc & tech, gr 6, term 1: Plants and food: Photosynthesis; Ecosystems and food webs

Plants make their own food.

Can you identify what is in this food chain?

d) gr 6: understand photosynthesis

i) Plants make their own food: a story 

Imagine being able to create your own 
food from sunlight, air and mineral-rich 
water. Plants, somehow, make their own 
food, and structure themselves from it. 
This is a core part of the magic of life on 
Earth. How do they do this?

Plants make their own food (glucose 
sugar) by a process called photosynthe-
sis. This is one of the most important pro-
cesses on Earth. It is the basis of all food 
chains, as animals are dependent upon 
the nutritional food provided by plants.  

Plants absorb water through their roots 
and carbon dioxide from the air. When 
there is enough sunlight, the plants use 
photosynthesis to turn the water and 
carbon dioxide into glucose sugar and 
oxygen. This takes place in the green-
coloured parts of a plant, mainly in the 
leaves. With less sunlight in winter, plants go into a resting phase and stop producing glucose. 
When photosynthesis stops, the green colour decreases and the leaves change colour.

Plants change some of the glucose sugar they make into starch. They use the starch  
together with mineral nutrients, drawn up from water in the soil, to live and grow, and to 
produce flowers, fruit and seeds. 

At the same time, plants and the air interact during photosynthesis. Plants use carbon 
dioxide from the air and give off oxygen. Animals, including humans, breathe in the oxygen 
and give out carbon dioxide which is then used again by plants for photosynthesis. 

The life of plants and animals on Earth is one inseparable, circular, co-arising process. And 
it all depends upon the Sun.

ii) Plants get green sun tans

Show children the effect of too little sunlight on the ability of plants to make their own food.

resources: A patch of grass, a piece of cardboard with a stone on top, or a small plank.
Activity: Put a small board over a patch of grass for a few days and see what happens. 
Discuss as a class why this has occurred. Learners should write a paragraph explaining what 
happened to the colour of the grass and why. Next, they should write a second paragraph, 
in which they use the word ‘photosynthesis’, explaining what was happening in the grass 
that had no cover over it.

WORD BANK 
Food chain: the feeding relationships between plants and animals. It starts with a plant 
(which produces foods), then an animal eats the plant, then another animal eats the first 
animal. The food chain includes the transfer of energy which flows as food from the plant 
through to the last animal in the chain.
ecosystem: an ecological community together with its physical environment. 
Food web: a group of plants and animals in an ecosystem that forms a web-like system of 
interconnected food chains.
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6. Habitats for garden friends

a) gr 4: match animals and their habitats
resources: pictures of plants, animals and their different habitats.

A habitat is the place where a plant or animal lives. There are different kinds 
of habitats such as grassland, forest, fynbos, savannah or bushveld, river and 

sea. Some animals can live almost anywhere in the world, but most animals 
need to live in the habitat to which they are suited. Most animals need specific 

habitats where they can find water and certain kinds of food, and a place to 
shelter, have babies and escape from danger. Look at pictures of plants and 

animals and their different kinds of habitats.

i) explore local habitats 

Activity: Ask the learners to identify, draw and describe the 
habitats of two animals on or near the school grounds.

ii) Design, draw and build an animal shelter 

Animal shelters can be natural, such as nests or shells, or they can be 
human-made such as dog kennels. They can be shell or frame structures; 
they can be made from different materials and be different sizes and shapes.
resources: Different pictures of animal shelters, as well as a variety of rocks, stones, planks, 
indigenous plants, water.
Activity: In groups, the learners should choose an animal they would like to attract that is 
likely to come into the outdoor classroom and that would help to keep down pest popula-
tions. Think about lizards, frogs, chameleons, skinks, spiders, ladybirds, praying mantises, 
specific birds and butterflies. 

For that garden friend, they must design and draw a specific animal shelter, taking into ac-
count three important elements: its purpose; its shape and size; and the materials needed.  

They should find a place outdoors and build the shelter. For example, build a lizard hotel 
in a sunny spot with rocks and logs and underground chambers that stay dry in the rainy 

season; make an owl box-house and set it in a high tree; create a small pond 
for a frog; or plant a host plant for a specific butterfly.

iii) evaluate your animal shelter 

   Ask each learner to write a paragraph on: 
How the shelter was made and why the animal went there? 
Then answer these questions: Did the shelter work and give reasons why 
it did or did not. Are there adjustments you could make? 

WORD BANK
Habitat: the place or type of environment in which a plant or animal normally lives and to 
which it is suited.
Life cycle: the stages and processes that take place as a plant or animal grows and devel-
ops and how one generation gives rise to the next generation through reproduction.
Crop rotation: planting different plants on the same piece of land from season to season.

 curriculum links
Nat Sc & tech, gr 4, term 1: Habitats of animals; Structures for animal shelters

7. managing garden pests

a) gr 5: understand and manage the life cycle of pests
Plants and animals grow and develop throughout their lives. A life cycle describes the stages 
and processes that take place as a plant or animal grows and develops. It also describes how 
one generation reproduces the next one. Death can occur at any stage of the life cycle.

Pests are animals that feed on and damage plants that you are growing. Most pests are 
insects, although they could also be moles, snails, slugs or rats. You can easily see pests such 
as beetles, aphids, caterpillars and grasshoppers, cutworms, fruit-flies and weevils. Other 
pests, such as red spider mites, are tiny and look like specks on the backs of leaves. 

Knowing about the life cycle of a pest can help you to prevent it from destroying plants. 
You can use integrated pest management methods rather than manufactured chemical poi-
sons. Encourage garden friends to live in your garden where they can feed on the pests.

i) investigate the life cycle of a pest
Insects multiply by laying eggs. They can have three or four stages in their life cycle, which 
is the time from when an egg hatches until the next eggs are laid. In the four-stage life-cycle 
of insects such as moths, butterflies, flies, beetles and bees, larvae emerge from the eggs 
to feed on your plants, generally doing more damage than the adults do. In the three-stage 
life-cycle nymphs emerge from the eggs and feed on the plants.

resources: Pictures of different stages in the development of various insects.
Activity: As a class, look at a habitat in the area of your outdoor classroom. Pick a pest and 
research its life cycle. Think about the stage at which you could intervene. 

After a class discussion, ask learners to draw the pest's life cycle and write a paragraph 
on how they would prevent the pest from multiplying, without using chemical pesticides 
(that could damage more than just the pest). For example, if a specific butterfly caterpillar is  
destroying the plants, how could you prevent it from producing many more butterflies? 

                ii) use an integrated pest management action plan 
          Keep your plants healthy by giving them plenty of compost, mulch and water, as            
       healthy plants are attacked by fewer pests. Check regularly for pests. Teachers may need 
to be in charge of the removal of pests.

Activity: With the class, pick off large pests, such as snails, caterpillars, grasshoppers and 
beetles. Wash small pests off plants with a strong spray of water from a hose, or soapy water 
from a watering can. Research and carefully make your own natural pesticides. Bury fallen 
fruit in which eggs have been laid or larvae are feeding. Use crop rotation (planting different 
plants on the same piece of land) so the pests from the previous season die out. Plant differ-
ent kinds of plants amongst each other so pests have to search for their favourite snacks.

Pests that eat your plants are also part of their own food webs that include animals which 
eat them. Some natural enemies of pests are lizards, chameleons, ladybirds, spiders, wasps 
and insect-eating birds like ducks and chickens. 

Activity: Encourage natural enemies of pests by leaving wild areas and creating wildlife 
habitats near your garden plants.

 curriculum links
Nat Sc & tech, gr 5, term 1: Life cycles in nature 
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8. Soil: magic in the dark

The surface of the Earth is called the crust. Most of the Earth’s crust is rocky seabed, covered 
by the oceans. The rest of the crust is the land, made of rocks and soil. Soil is formed from 
rocks that are broken down, very slowly over thousands of years, into small grains. 

The soil that covers the land has taken millions of years to form. It is a mix of eroded rock, 
mineral nutrients, rotting organic matter (the remains of dead organisms), water, air and 
large numbers of very small living organisms.

Like water and air, soil is one of the main systems supporting life on Earth. 

Soil is the foundation in which plants can grow, providing important nutrients they need, 
as well as water and air. The plants then feed animals and people. When plants, animals and 
people die, their mineral nutrients return to the soil in the ongoing cycle of life. 

There are two main layers of soil: subsoil and top soil. Subsoil is made mainly of crumbling 
rock, silt, sand and clay and does not support much life. 

It is the thin layer of top soil, covering the land like a skin, which supports life on Earth. 

Top soil is the loose, upper layer of soil, usually the top 5cm to 20 cm. Top soil has lots 
of organic activity happening within it amongst the various micro-organisms, earthworms,  
insects, spiders, centipedes and burrowing animals. The micro-organisms include tiny bac-
teria and fungi which help decompose (rot or break down) organic matter, such as dead 
leaves, plants and animals. All this keeps the soil enriched with nutrients for plants. 

Plants need the top soil to germinate and grow as they cannot do so in the hard, subsoil 
layer. While many plants have deep roots, most of the minerals necessary for plants to grow 
are taken from the top soil. If this top soil is lost, plants would not be able to grow.

There are three main types of soil. Sandy soil is mostly made up of coarse, loose sand 
grains. Clayey soil has a high proportion of fine grains of clay which stick together. Loamy 
soil has a balanced mixture of coarse sand, fine clay and humus (decomposed compost, 
such as dead grass and leaves) enabling it to hold water and air.  Soil is usually made of the 
three different types in various proportions.

Once top soil is lost, it can take thousands of years to be replaced. Currently, the world 
is losing top soil faster than nature can make it. Soil erosion happens when there is not 
enough plant life to hold the top soil in place so that it gets blown and washed away by wind  
and water. 

Soil forms very slowly and is precious because it makes life possible. It is essential for us 
in order to grow our food. We need to conserve both the soil and the plant life that keeps it 
stable. Looking after plants and growing food the permaculture way helps to conserve and 
create rich top soil.27

WORD BANK
micro-organisms: very tiny plants or animals, especially bacteria, that can only be seen 
through a microscope.
Decompose: the breaking down, or decaying of organic matter.
Humus: a dark organic substance made of decayed vegetable and animal matter that 
provides nutrients for plants and increases the ability of soil to retain water.

 curriculum links
Nat Sc & tech, gr 5, term 4: Surface of the Earth: Rocks, soil, soil types

a) gr 5: investigate soil with your five senses
Fine soil which holds more water and which sticks together has more clay. Coarse soil which 
crumbles easily has more sand. Rich, dark loamy soil with a balance of sand, clay and humus 
is best for growing plants.

resources: Small piles of the three types of soil: labelled as sandy, clayey and loamy. The 
piles should be on tables with enough space around each for a group of learners.
Activity: Divide the class into three groups who then examine one pile of soil at a time. 

i) At each pile they must take turns to examine the soil with each of their five senses and 
answer these questions.
Touch: Is it smooth or rough? Are the grains (particles) smaller or larger? Is it wet, dry or sticky?
Smell: Does it smell sweet? Rotten? Pleasant? Unpleasant? Mild? Strong?
Look: What colour is it? Does it have larger or smaller particles, or many differently sized 
particles? Can you see anything alive in it? Anything you recognise?
Taste (optional): Is it sour, sweet or neutral? Is it like any foods you eat?
Listen: Rub it between your fingers. Does it make a scratchy, smooth or squeaky sound?

ii) At each pile the group must do the 'sausage test'. They should roll some of the soil  
between their palms into a sausage shape and see how long they can make the sausage 
before the soil crumbles. 
Is it easy to make or difficult? How many centimetres long could they make it?

iii) The learners must describe the characteristics of the three types of soil. In their journals 
they should draw and write down the colour, grain size, smell, sound and texture of each 
type of soil.

b) gr 5: test the type of soil in your garden
This home-made soil test in a jar will help you to determine the percentages of different 
types of soil in your school grounds. You could do this as a demonstration or divide the class 
into smaller groups so that each can test the soil. Whatever the results of the test, all soil 
can be protected and improved by laying down compost and mulch around the plants you 
are growing.

resources: Spade, large glass jar with lid. 
Activity: Take three samples of soil at least a spade deep and a spade full from different 
parts of the area you intend to use for planting. Mix the samples well, crushing the hard bits 
(except stones). Half fill a large glass jar with the soil sample, and fill the jar with water. Put 
the lid on and shake it well. Let the jar stand for a few hours and then analyse the settled out 
layers against the illustration below. The learners must use the results from the test to draw 
bar graphs showing the percentages of the three types of soil. 

sandy soil clay soil good garden soil

Water Water Water

Organic 
matter

Organic 
matter

Organic 
matter

Clay Clay Clay
Sand Sand Sand
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part two: 9 water for life

9. Water for life

Water is needed by all plants and animals and is thus essential for all life on Earth. About 
70% of our human bodies are made up of water.

Water covers about three quarters of our planet’s surface and moves in an ongoing cycle 
from the sea to the land, up into the air and back to the sea. This natural water cycle is driven 
by the Sun and it ensures we have fresh water to drink.

Most of Earth’s water (about 97%) is in the oceans and is salty. Only about 3% of the world’s 
water is fresh. About 2% of this is frozen, so that makes only about 1% available for use by 
humans and animals. 

It is essential that we protect our water and its sources. The catchment area of a river is 
the area where the rainfall is caught and drains into that river. This happens in phase 4 of the 
Earth's water cycle. Catchment areas are usually high up in the mountains. However, if the 
plant cover (grass, trees or bush) in a catchment is destroyed, rain cannot be held but runs 
down into the river taking the top soil with it. Therefore, the plant cover in the catchment 
areas must be protected.

At the same time, the water in rivers, lakes and under the ground must also be protected 
from pollution and not wasted. The world’s rainfall is not increasing but the population and 
its water usage is. In water-scarce countries such as South Africa, everyone needs to be 
aware of our dependence on fresh water and play their part in protecting and conserving it. 
We can harvest, store, save and recycle water at our homes and schools.

Many things mix or dissolve in water. Water can be polluted by substances that cannot 
dissolve in it, such as plastics, tins and oil. Toilet waste in water can introduce harmful germs 
that cause water-borne illnesses. Water is also polluted by substances that can dissolve in 
it, such as detergents, washing powders, fertilisers, insecticides and acids. Manufactured 
chemicals, including industrial and agricultural poisons, can enter and damage the natural 
water system, and can then be carried throughout the environment.

a) gr 4: Dinosaur water
The amount of water on Earth is the same as it has been for millions of years. The water we 
are drinking contains the same atoms that made up the water molecules that the dinosaurs 
drank. The global water cycle recycles the Earth’s water, ensuring that plants, animals and 
people have an ongoing supply of fresh water. However, fresh water is limited and precious 
and so it must be protected and used sparingly. 

This demonstration shows how part of the water cycle on Earth functions.
resources: Kettle filled with water and plugged in, a tray, a towel.
Activity: Do this with the class to show how water vapour rises and condenses, falling back 
down as drops of water. Boil the kettle, hold a tray horizontally above the rising steam, watch 
the steam condense underneath the tray and fall down, just like rain, onto the towel (see 
picture on page 21). 

Ask the learners to role-play the water cycle in groups. Some can be the water, some the 
mountains, some the sea and so on. Get them to each draw the water cycle, using arrows to 
show the directions in which the water moves, and label each phase of it. Ask them to write 
paragraphs on the different ways that water could be protected from pollution. 

b) gr 4: measure roof area: Store rainwater in tanks 

One of the best ways to save rainwater for watering the garden during the dry season is by 
collecting it from the school’s roof during the rainy season and storing it in rainwater tanks. 

How would you work out how many tanks you need to store the water that runs off the roof?

Let’s say that your school has three buildings. Each building has a sloping roof, and each 
side of the roof of these buildings is 30m long by 10m wide. The average annual rainfall is 
600mm. Work out how much rain could be harvested from the roofs.

Area of side of roof = 30m x 10m = 300m2 
 600mm = 0.6m
 300m2 x 0.6m = 180m3

 1m3 = 1 000 litres
So each side of the roof can collect 180 000 litres per year.
Therefore, the six sides of all the roofs can collect: 
                              180 000 x 6= 1 080 000 litres in a year.

resources: Measurements of your roofs
Activity: Using the above example, work out with the class
how many rainwater tanks you would need to catch all the 
rainwater from your school’s roofs in a year.

c) gr 4 and 5: rainstorms and the flow of water
Activity: Ask the learners if they have experienced a rainstorm and discuss the different 
ways water falls to earth (for example, fog, drizzle, hail, snow). Brainstorm words that de-
scribe the experience of a rainstorm, especially words that relate to the five senses: how 
does a rainstorm look, sound, feel, smell, taste?  

Divide the learners into groups of three and give each group a word describing the experi-
ence of a rainstorm. Let them work out sounds and movements illustrating those words. 

Put the groups with their words into a sequence that represents a storm gathering, break-
ing and receding. Ask the learners to act out the rainstorm with sounds and actions.

WORD BANK
Catchment area: the area from which rainwater drains into a river, lake, or reservoir.

 curriculum links
geog, gr 4, term 4: Water in SA: Water as a resource.
maths, gr 4, term 3: Capacity and volume, measuring surface area
Nat Sc & tech, gr 6, term 2: Mixtures and Water Sources: Water pollution
Life Skills, gr 4, Performing Arts: Improvise and create: Rhythmic patterns using body and percussion
Life Skills, gr 5, term 3: Personal and Social Wellbeing: Health and environmental responsibility: 
Water as an important basic need; different ways of saving and protecting water.

➊ Water evaporates from the sea, rivers, 
lakes, plants, trees and the ground

➋ As it rises, the water vapour cools 
and condenses to form clouds

➌ Water falls from the clouds as rain 

➍ Rainwater flows from the land into 
rivers, lakes and ground water

➎ Rivers flow into the sea.

➊

➋

➌

➍

➎

The Earth’s water cycle has five main phases:
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10. the medicinal power of plants

 
A small patch of healing plants is useful in any garden. Grow plants just outside the door 
that are ready to pick and can ease discomfort and prevent illnesses from taking hold. You 
can grow plants that help you to fight off bacteria and viruses (thyme), plants that calm the 
nervous system (such as lavender), plants that soothe burns and skin problems (bitter aloe), 
plants that ease nausea and headaches (mint).

For thousands of years, people around the world have used plants to treat ailments and ill-
nesses. Plants have properties that can treat physical problems as well as soothe or stimulate 
the nervous system and balance the emotions. Traditional healers are trained to see their 
patients holistically, addressing the emotional and spiritual aspects of the person’s illness as 
well as the physical.

In the last century, Western medicine has focused mainly on treating physical problems, 
based on scientific knowledge and technology. It has neglected the link between the emo-
tional, spiritual and physical aspects of people. 

However, in recent decades a more holistic approach has been reintroduced into Western 
medical schools. In Britain and many European countries today the healing power of plants 
forms a large part of complementary health care which flourishes alongside the Western 
medical approach. With more scientific research being done on plants, Western companies 
continue to discover more and more medicinal uses for indigenous plants.

It is estimated that a large majority (about 80%) of the world’s people currently depend on 
traditional, plant-based medicine for primary health care. Most of these people live in devel-
oping countries. In South Africa, there is a thriving practice of traditional healing and many 
traditional healers have a vast knowledge of the medicinal properties of plants. Hundreds of 
plant species are actively traded for medicinal use.

Historically, many indigenous plants have been used to treat ailments 
and illness in South Africa. Here are some examples. 

the bitter Aloe (Aloe ferox) is a traditional African medicine. It is even 
featured in San cave paintings. The bitter sap is applied to skin to soothe 
burns, insect bites, sores and sunburn. It is also taken internally to ease 
stress, arthritis, stomach pain and constipation.

buchu (Agathosma species) grows in the Western Cape and was prized 
by the Khoi-San for its many uses. Buchu is available commercially now-
adays as a health tonic. It is used to treat colds, flu and coughs, stomach 
problems, kidney and urinary tract infections and rheumatism. Buchu 
can be grown in a container.

rooibos (Aspalathus linearis) is a fynbos species traditionally used 
by the Khoi. Now exported globally, it is prepared as a general 
health-promoting herbal tea with high vitamin and mineral content. 
It is often used to relieve nausea, promote digestion and is given 
to babies with colic.

Wild ginger or African ginger (Siphonochilus aethiopicus) grows 
in the northern part of South Africa. It has a long been used for 
traditional African healing and is one of the most valued medicinal 
plants. The root is used to heal many ailments, including colds, 
flu, asthma and headaches. It is also used for general pain relief, 
women’s ailments, and to soothe the nervous system in times of 
stress. It is one of the most traded plants and there is concern that 
it is now rare in the wild and even extinct in some areas. 

the Sand Olive (Dodonaea angustiflora), used also as a windbreak 
tree, has useful healing properties. A tea made from the leaves is a 
traditional Cape remedy for fever and colds.28

 

a) gr 5, 6: Learn from community elders about healing plants
resources: A willing grandparent, aunt, uncle, parent or neighbour who has used plants for 
healing purposes. Pen and paper.
Activity: Each learner must interview an elder about plants they have used for healing in the 
community. Learners should ask the elder: Have you ever used a plant to help someone get 
better from a sickness or ailment? Which are the three most effective plants you have used 
for healing? What illness was each plant used for? How did it help, and/or not help? Learners 
must look for these plants in their area or find a picture. Next, learners must draw one plant 
and write a paragraph on who they interviewed, how the elder used this plant for treating 
ailments, and what the effects were. 

 curriculum links
History, gr 5, term 1: San hunter-gatherer society: Plant medicines 
History, gr 6, term 4: Medicine through time: Background: In South Africa, indigenous medicine and 
Western medicine 
Nat Sc & tech, gr 6, term 2: Matter and Materials; Processing Mixtures of materials: solid and liquid

Soothing a graze with the healing sap from a plant.

Wild Olive Tree

Rooibos
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b) gr 5, 6: grow a medicinal garden
Grow well-known plants as remedies for simple ailments. Take care of your own everyday 
health by eating nutrient-rich plants that add flavour and have medicinal value. (If you are 
in doubt about an illness, first check with a doctor.) You can grow these medicinal plants in 
containers in sunny places. Put in plants that are indigenous to South Africa as well as those 
that grow well around the world. Also put in plants that have been used traditionally for 
healing. See the list on the previous page.

Common sage (Salvia officinalis) has been used as a medicinal plant at least since the time 
of ancient Greece. A salvia that grows naturally in South Africa (Salvia africana-caerulea) is 
commonly named African sage, blue sage or purple sage. The leaves are used to make a tea 
that treats sore throats, colds, tight chests, coughs and stomach problems. You can even just 
chew a fresh leaf to soothe a sore throat. Sage also helps to keep the garden healthy.

mint has been used for centuries to flavour food and to treat ailments. Many different spe-
cies are found around the world. Mint does well in full sun and semi-shade in damp condi-
tions. Plant mint in pots placed near taps to catch small water leaks that will keep the soil 
moist. Wild mint (Mentha longifolia) grows naturally in many part of South Africa and has 
long been a traditional African and Khoi-San remedy. The leaves are used in a tea that is 
sipped for headaches, colds, indigestion, nausea and stomach cramps. A few cups through-
out the day may be required.

thyme, lavender, yarrow and sweet basil are grown around the world. They are easy  
medicinal plants to grow with many health benefits. In addition, they bring other advantages 
to the garden. For example, yarrow can be made into a tea that reduces fever and it benefits 
the garden while it grows. It improves the garden’s soil, attracts ladybirds that control insect 
pests and is a good companion plant for most other plants.

c) gr 5, 6: make herbal remedies that help fight infections
These herbal remedies have properties that fight potentially harmful bacteria and help to 
strengthen the immune system. Make them when a learner in your class has a sore throat or 
symptoms of a cold. 

thyme tea. Take two tablespoons of a mixture of crushed thyme and simmer in 750ml water. 
Leave it to cool and administer a dessertspoon every two hours. Store the excess for two 
days in the fridge.

Sage tea. Make a cup of tea with a tablespoon of fresh sage leaves. Give the learner a few 
cups of this tea, sweetened with honey, throughout the day. Sage is also said to clear the 
mind.

Sage cough syrup. Stir a tablespoon of fresh, chopped sage leaves and one tablespoon 
of honey into two tablespoons of lemon juice. Give the learner a tablespoon of the mixture 
every half hour until the cough eases. 

WORD BANK
Nervous system: a coordinating system in animals, including cells, tissues and organs, that 
regulates the body’s internal functions and responses to external stimuli.
Salvia africana-caerulea: Salvia comes from the Latin 'salvere' meaning to save or heal, 
while 'africana', means of or from Africa, and 'caerulea' means blue.

biodiversity: the biological variety of plants, 
animals, and all living organisms, within a 
habitat or ecosystem, pg 47
biomimicry: from the Greek word bios, 
meaning life, and mimesis, meaning to 
imitate, pg 18
Cardinal points: the four main directions on a 
compass: north, south, east and west, pg 41
Catchment area: the area from which rain- 
water drains into a river, lake or reservoir, pg 61
Chrysalis: the common term for pupa. The 
word chrysalis originally comes from the 
Greek word for gold: khrusos, pg 15
Cocoon: the protective silk casing around 
the pupa. Most moth species spin cocoons 
to protect the pupa, pg 15
Compass: device used to measure geo-
graphical direction, pg 41
Crop rotation: planting different plants 
on the same piece of land from season to 
season, pg 56
Decompose: the breaking down, or decay-
ing of organic matter, pg 58
Degraded: reduced in quality or value, pg 47
Diversity: variety, difference, pg 47
ecosystem: an ecological community to-
gether with its physical environment, pg 55
Food chain: the feeding relationships 
between plants and animals. It starts with a 
plant (which produces food), then an animal 
eats the plant, then another animal eats the 
first animal. The food includes the transfer 
of energy which flows as food from the plant 
through to the last animal in the chain, pg 55
Food web: a group of plants and animals in 
an ecosystem that forms a web-like system 
of interconnected food chains, pg 55
germinate: to begin to grow, to sprout, pg 50
Habitat: the place or type of environment in 
which a plant or animal normally lives, pg 47
Habitat: the place or type of environment in 
which a plant or animals normally lives and 
to which it is suited, pg 56
Hormone: chemical substance generated in 
the body of an animal that causes changes 
to occur, pg 18
Humus: a dark organic substance made of 
decayed vegetable and animal matter that 
provides nutrients for plants and increases 
the ability of soil to retain water, pg 58

indigenous: native to a particular environ-
ment or region, originating in a particular 
area, region or country, pg 48
interdependent: dependent on one 
another, pg 47
Life cycle: the stages and processes that 
take place as a plant or animal grows and 
develops, and how one generation gives 
rise to the next generation through repro-
duction, pg 56
metamorphosis: a 'magical change' into a 
different form; also a scientific term for a rad-
ical change or transformation in an insect's 
structure or form and habits during normal 
growth. Meta- comes from Greek and means 
involving change and going beyond, pg 15
micro-organisms: very tiny plants or animals, 
especially bacteria, that can only be seen 
through a microscope, pg 58
Nano-scale: on an extremely tiny scale, 
far below visible to the human eye, pg 18
Nervous system: a coordinating system in 
animals, including cells, tissues and organs, 
that regulates teh body's internal functions 
and responses to external stimuli, pg 64
Nutrient: something that nourishes, espe-
cially a nourishing ingredient in a food, 
or the minerals absorbed by the roots of 
plants, pg 53
Nutritious: nourishing, aiding the growth 
and development of a living organism, pg 53
Precipitation: the amount and type of water 
falling to the Earth through the air, such as 
rain, hail, snow or fog, pg 45
Prevailing: most common or frequent, pg 41
Pupa: the scientific term for the transforma-
tion some insects go through between the 
life stages of larvae and adult. 
(Plural: pupae), pg 15
Salvia africana-caerulea: Salvia comes from 
the Latin 'salvere' meaning to save or heal, 
while 'africana' means of or from Africa, 
and 'caerulea' means blue, pg 64
Species: a category of similar plants or ani-
mals able to breed among themselves, pg 47
temperature: the degree of hotness or 
coldness of a body or environment, pg 45
transform: totally change form, pg 15
Weather: the state of the atmosphere at 
a given time and place, pg 45

Learning Adventures in the Outdoor Classroom:
Complete Word bank
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endnotes: Part One: Section Four: Challenges for teachers - and ways to meet them

17 Thanks to Anette Bestwick, teacher at Michael Oak Waldorf School, for ideas for extra tips for teachers. 

18 Albert Einstein said: “I believe in intuition and inspiration… At times I feel certain I am right while not 
knowing the reason. When the eclipse of 1919 confirmed my intuition, I was not in the least surprised. In 
fact I would have been astonished had it turned out otherwise. Imagination is more important than knowl-
edge. For knowledge is limited, whereas imagination embraces the entire world, stimulating progress, 
giving birth to evolution. It is, strictly speaking, a real factor in scientific research.” In Cosmic Religion: With 
Other Opinions and Aphorisms (1931) by Albert Einstein, p.97 quoted in Wikiquote accessed at: http://
en.wikiquote.org/wiki/Albert_Einstein.

19 Last Child in the Woods: Saving Our Children from Nature-Deficit Disorder by Richard Louv published 
by Atlantic Books, London 2010.

20 “Health Benefits of Gardens in Hospitals” by Roger S. Ulrich, a paper for the conference “Plants for 
People: International Exhibition Floriade 2002”, accessed at: http://plantsolutions.com/documents/Health-
SettingsUlrich.pdf.

21 “The Most Natural Treatment of All: Green Spaces and ADHD” by Stephanie Watson and medically 
reviewed on November 10, 2012 by George Krucik, MD, MBA accessed at: http://www.healthline.com/
health/adhd/green-space-therapy.

22 “Green Day: How Outside Time Eases ADHD Symptoms” in ADDitude Magazine at: http://www. 
additudemag.com/adhd/article/9348.html.

23 Further information from “The Most Natural Treatment of All: Green Spaces and ADHD”, by Stepha-
nie Watson and medically reviewed on November 10, 2012 by George Krucik, MD, MBA at: http://www. 
healthline.com/health/adhd/green-space-therapy.

24 Thanks to Penguin Random House for permission to use Credo Mutwa’s quotation from their book:  
Isilwane: The Animal: Tales and Fables of Africa by Credo Mutwa published by Struik Publishers, Cape Town 
1996.

endnotes: Part One: Section Five: get started – gathering people and resources

25 Some ideas were adapted from Outdoor Classrooms: A handbook for school gardens by Carolyn Nuttall 
and Janet Millington, published by PI Productions Photography, Queensland, Australia 2008. Extra ideas 
from Hugh Tyrrell about setting up systems that enable people to implement new behaviour in institutions.

end notes: Part two: Learning Adventures: 4. the miracle of food 

26 Additional information was adapted from the following websites: HarvestFestivals.net accessed at: 
http://www.harvestfestivals.net/africanfestivals.htm; About.com African History accessed at: http://african-
history.about.com/od/southafrica/a/FirstFruit.htm; Yam Festival in Ghana and Nigeria accessed at: http://
www.vivienne-mackie.com/articles/holidays/family/yam.html

endnotes: Part two: Learning Adventures: 8. Soil: magic in the dark

27 Additional information on soils was adapted from the following sources: “Topsoil”, Wikipaedia at: http://
en.wikipedia.org/wiki/TopsoilScience of Life Explorations at: http://www.nysipm.cornell.edu/teaching_ipm/
sole/land/what_is_soil.pdf; “Soil Layers” at EnchantedLearning at: http://www.enchantedlearning.com/ 
geology/soil/“Soil” at Science Clarified at: http://www.scienceclarified.com/Ro-Sp/Soil.html

end notes: Part two: Learning Adventures: 10. the medicinal power of plants

28 Additional information on medicinal plants was adapted from the following sources. Bring Nature 
Back to your Garden: A wildlife handbook (Western edition) by Charles and Julia Botha published by the  
KwaZulu Region of the Wildlife and Environment Society of South Africa, Durban, 2000. 
“Commercially Important Medicinal Plants of South Africa: A Review” by R. A. Street and G. Prinsloo in 
Journal of Chemistry: Volume 2013: Article ID 205048, 20113, published by Hindawi Publishing Corpo-
ration. Digital object identifier:10.1155/2013/205048. Accessed at: http://www.hindawi.com/journals/
jchem/2013/205048/
Pharmaceutical monographs for 60 South African plant species used as traditional medicines by G. Scott 
and E. P. Springfield, 2004, South African National Biodiversity Institute (SANBI) Plant Information Website 
accessed at: http://www.plantzafrica.com/medmonographs
Green Energy Herbals website accessed at: http://www.greenenergyherbals.co.za/first_aid.htm

endnotes

All websites were checked and verified between 16 and 19 June 2014.

endnotes: Part One: Section One: Permaculture

1 Information about permaculture and its importance has been adapted from books by Bill Mollison (see 
References at the end of this book); YouTube videos, specifically, “How to Feed the Hungry in Africa (Bill 
Mollison)” at: https://www.youtube.com/watch?v=EjEbf8xBE8U; from David Holmgren’s website at: http://
permacultureprinciples.com/principles/; and from Wikipedia at: http://en.wikipedia.org/wiki/Permaculture. 
2 WWF-SA: “Demand Outstrips Availability” in the Cape Argus, 20 August 2013. People “are using 50 per-
cent more resources than the Earth can sustainably produce” said the WWF-SA chief executive, Morne du 
Plessis. He said that unless we change course not even two Earths will be able to sustain humankind.

3 See Bill Mollison’s video: “Urban Permaculture in the Third World Part 2” at: https://www.youtube.com/
watch?v=RxQXtQwlcEs

4 Three out of four children come to school hungry in the Western Cape, South Africa in “Food for Thought” 
by Mika Williams in Southern Suburbs Tatler, 6 June 2013.

5 Ethics and the 12 principles adapted from: David Holmgren’s website PermaculturePrinciples.com at: 
http://permacultureprinciples.com/principles/ and Toby Hemenway’s website Pattern Literacy accessed at: 
http://www.patternliteracy.com/resources/ethics-and-principles

endnotes: Part One: Section two: benefits of Outdoor Learning Spaces

6 See Destin on YouTube channel called Smarter Every Day. Specifically see: “Butterfly Farming is Amazing” 
at: http://www.youtube.com/watch?v=QhyyPPPgL_w. Information also adapted from: 10 Cool Facts about 
Butterflies at: http://insects.about.com/od/butterfliesmoths/a/10-facts-butterflies.htm

7 Find Dr Jonathan Neal’s work at website Mosi Outside: Living Exhibits and the Museum of Science and 
Industry, Tampa at: http://lepcurious.blogspot.com/2012/10/variations-on-theme-chrysalis-colors.html 

8 Information summarised from Ask Nature: What is Biomimicry at: http://www.asknature.org/article/view/
what_is_biomimicry and from Biomimicry Institute at http://biomimicryinstitute.org/about-us/what-is-bio-
mimicry.html

9 See the TED talk on Biomimicry in Action by Janine Benyus at http://www.ted.com/talks/janine_benyus_
biomimicry_in_action#

10 Information about butterflies’ wings adapted from http://www.asknature.org/

endnotes: Part One: Section three: educational Approaches

11 Information on interactive learning from On Our Feet: Taking steps to challenge women’s oppression. A 
handbook on gender and popular education workshops by Liz Mackenzie for the Centre for Adult and Con-
tinuing Education (CACE), University of the Western Cape. Published by CACE Publications, Bellville, 1992.

12 Information on learning styles adapted from “Distant Voices: A study of distance education text strate-
gies in relation to adult learning styles. A dissertation presented in partial fulfilment of the requirements for 
the Degree of Master of Philosophy” by Elizabeth Ann Mackenzie, unpublished, March 1998.

13 Information on multiple intelligences adapted from the following sources. Frames of Mind: The Theory 
of Multiple Intelligences by Howard Gardner published by Basic Books, Inc., Publishers, New York, 1985. 
Howard Gardner says in his website that naturalist intelligence is: “the capacity to make consequential 
distinctions in the world of nature”; see: http://howardgardner.com/ and http://howardgardner01.files. 
wordpress.com/2012/06/faq_march2013.pdf. Also see GreenHeart Education at: http://www.greenhearted. 
org/naturalist-intelligence.html and “Learning With Gardner: Valued Intelligence and Implications for  
Education” by Michael Stier, Christopher Miller, & Jacqueline Diggs at: http://www.mckendree.edu/ 
academics/scholars/issue15/steir.html. See website About.com Psychology: the article “Gardner’s Theory 
on Multiple Intelligences” by Kendra Cherry at: http://psychology.about.com/od/educationalpsychology/
ss/multiple-intell_9.htm 

14 Information from media reports on the United Nations Intergovernmental Panel on Climate Change 
(IPCC) Report, including “UN Climate Report is ‘an alarm clock moment’ for the world” in Weekend Argus 
28 September 2013.

15 National Geographic News Watch at: http://newswatch.nationalgeographic.com/2012/03/28/the-sixth-
great-extinction-a-silent-extermination/ 

16 Colony collapse disorder at Newsweek.com at: http://www.newsweek.com/sixth-mass-extinction-upon-
us-can-humans-survive-63237 
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