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PILOTING OUR CURRICULUM

.....

broadeast % . PILOTING- To pilot something, means to test it out, before
def-i-md VOV, Ue & introducing it more widely.

The tea e
lhu_ O a1 "\WOrQS-

INTRODUCTION

Children in the Wilderness (CITW) is pilot ing our updated curriculum. The idea is that we will try
out our lesson plan s and activities in your school and, with the feedback we receive from Eco -
Mentors on the curriculum, make corrections and u pdates for the next
curriculum.

The lesson plans follow the usual CITW structure of Flow Learning, and the topics covered are
lessons you may have already done in your Eco  -Clubs. The lesson are also set out in such a
way that all th e preparation is available to you dyou have Eco -Mentor Notes and step -by-step
instructions to guide you in completing the lessons. You will just need to go through the lessons

in advance, and prepare accordingly.

WHY WE ARE DOING THIS

The reason we have decided to do things like this, is to make sure that our curriculum is

impactful.

1 We want to be sure that we are sending the best lessons plans to all of our Regions.

1 We want to ensure that lessons are clear and easy to follow.

1 We want to ensure that th e objectives of each lesson are met and that the children are
leaving each Eco -Club meeting having learnt something, or taking an important message
away.

HOW I Td8S GOI NG TO WORK

We have decided to split the CITW curriculum up into three terms per year, in line with the
maj ority of our s c hoohe fileaisttoehaventhreei bao&stper lydare each with
seven lessons, an Environmental Day lesson plan, a debate and a project.

We will have three books per year, for a three year cycle.
It will work as follows:

T Yearl
0 Book1A 6Term1
0 Book 1B & Term 2 (this book)
0 Book1C 6Term 3
T Year?2
0 Book?2A 6Term1
0o Book?2B o Term?2
0 Book?2C 6Term 3
 Year3
0 Book3A 6 Term1
0 Book3BdTerm?2
0 Book3C o0Term 3

year (

D S
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PLANNING

There are seven lessons, as well as a World E nvironmental Day lesson, a Debate , and a Project
for the term. The idea is you will teach these lessons to your Eco  -Club, and provide us with
feedback on each of the lessons.

There is space at the end of each lesson where we would like you to fill in you r feedback for
each lesson . Please understand that we want you to be honest and open with us about what
worked, or what di dn @twewaottoknowinall!'t HTrkis willdhvedpsu®imp@ove our
lessons to make them the best they can be.

You will follow the lessons in numerical order so as to stay on track with the lessons. Below is a
schedule - fill in the dates and follow the schedule accordingly:

TERM 26 ECO-CLUB SCHEDULE

WEEK DATE LESSON

Week 1 Lesson 10 Tree study
Introduce Project

Week 2 Lesson 29 Living and non -living

Week 3 Lesson 3 d Water pollution
Project progress

Week 4 Lesson 4 0 Direction

Week 5 Lesson 5 0 Solar energy

Week 6 Lesson 6 0 No littering
Project progress

Week 7 Lesson 7 @ Listening
Project progress

Week 8 World Environmental Day

Week 9 Debate

Week 10 Complete final phase of project

At the end of this term, you will return  this book to us with any notes, suggestions , or
guestions marked in the book & feel free to scribble and draw and add in your

thoughts. Please remember to be honest and open in your feedback d there are no

right or wrong answers. We 6ve trusted you to give us feedl
your opinion.

Things we want to know:

1. Were the Eco -Mentor Notes clear 8 could you understand and teach the content?
2. Were the activities easy to  understand and do _ with the children?

3. Was enough time allocated to certain activities? Did you run overtime or simply
just run out of time?

What worked in the lesson?  What did not work in the lesson?

Any suggestions on what you could add to this lesson?

How would you change or fix the things you felt did not work in your lesson?

Anything else you want to share.

No gk

D acC
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HOW TO USE THIS BOOK

HOW TO USE THIS RESOURCE BOOK
This is a summary of how to use this Eco-Club Book. Please read this carefully, as it will help you
greatly.

1. You should prepare for your E co-Club lesson at least the day before, to ensure that you
know what to teach the children, and that you have all the materials you need.

2. Each lesson starts by showing the objectives for the lesson 8 in other words, what you wan t
to achieve by the end of your Eco-Club lesson and what you expect the children should
learn.

3. Read through the Eco -Mentor notes . These give you background information for each

topic , and then follow the  num bered steps to lead your lesson.

1  When you are preparing fo r your Eco -Club lesson, do just that o prepare by reading
through the notes, and then follow each step as it is laid out.

1 Each step is numbered (1, 2, 3, 4, etc.) to ma ke sure that the lesson flows easily and
makes sense for the children.

1 Follow these numbered steps in the order they are in, to ensure that the objectives of
your lesson are met. You should follow your lesson plan from top to bottom.

1 However, feel free to add to the lessons wherever you can  : add to the information,
add an extra step in, and change the animals or information to suit your region, etc.

JUST FOLLOW THE STEPBHESE LESSONS ARE DESIGNED SO THAT YOU CAN SIMPLY FOLLOW
THE STEPS, ONE BY ONE, TOMPLETE A CONSOLIDATED LESSON

4. Each lesson has a few activ ities. You are welcome to leave  out one or two of the activit  ies
if you run out of time, and come back to them  the following week if you can. However,
do not leave out the discussions and debrief s dthis is where the learning and  consolidation
happens. Not only do the children interac t, ask questions and learn, but they  also make
connections (c onsolidation) and are then more likely to remember what was taught.

CHILDREN IN THE WILDERNESS AND INTEONAL PROGRAMMINUTE®/FLOW LEARNING
TECHNIQUE

All lesson plans, topicsandt hemes in this Eco -Club Resource Book have been designedarou nd
the four stagelsearfnitrhggd OtFAsassheh,iit & important that yo u know the

theory behind the Flo w Learning E Pr o®dbss dondt Ragerairepdy worked each
of these stages into the lessons.

Fl ow Lear ni ngMentpisasanple Brganisedwayto guide children into experien cing
nature themselves.  Through games that awaken the c hi | d rcwigsifysand enthusiasm,
learning becomes fun, imm ediate, and dynamic, instead of static and second -hand. The
children come out with areal understanding of the natural world.

A Flow Learning session begins with lively activit ies that get the c hi | d remergy and
enth usiasm going. The second set of activities challenge the  children to focus their attention
through their senses of touch, hearing, and sight. The third stage offers activities that
encourage children to experience their natural surroundin gs. By beco ming e ngaged in a part
of nature, the children experience what it is like t o be part of the natural world. Finally, the
children gather and share the inspiration of their experiences.
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STAGE 1- AWAKEN ENTHUSIASM
This involved awakening enth  usiasm. We start with a light, fun, physical activity.  This builds on
childrends | ove of play.

STAGE 2- FOCUS ATTENTION
Once t he par tthusiasp has begrbawakened, the theoretical lesson can now be
presented. This is where the actual content (facts and teaching) of the lesson is presented.

STAGE 3- DIRECT EXPERIENCE

Once the theoretical lesso n has been conducted, then main practical activity can now be
started. These can be assignments, investigations, experiments, group  work activities an d so
on.

STAGE 4- SHARE INSPIRATION

This stage allows the Eco -Men tor to review all activitiesin t he | esson plan Wit h
order to see the chi lofitheesubject, asuwe dlleas ®© allaw ybu ta rginforce

key issues and actions th e chil dren should take going forward.

UNDERSTANDING THE ICONS
Objective
What you want to achieve in your lesson; what you want the children to learn from the lesson.

Eco-Mentor notes

Notes that will help you lead you rlesson. These notes will give you the knowledge needed for
each lesson, and you willneed  them for all of the discussions wi th the learners. You might want
to do your own research too, to make sure that you can answer any questions the children
might ask.

Debrief or discussion

This isnot a lesson where th e Mentor gives the answers, but  rather a discussion where the
Mentor asks children questions.  Eco-Mentors lead the discussion, and ask leading questions,
giving examples and guiding the children towards answers.

Activity
Each lesson has a few activities that relate to the topic. It isimportant that you adapt the se to
suit the animals, plants, community and general environment of your region.

Word bank

Words bolded in red can be found in the WORD BANK at the end of each lesson, where
terminology is explained in detail. ~ You can also find the full vocabulary list at the end of the
book.

a
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LESSON 18 TREE STUDY

MATERIALS REQUIRED

Parts of a tree poster, with flash cards

Rulers

Blank paper

Magnifyi ng lens

Tree guides

Stationery - coloured, pencils, pens/pencils, erasers

E R EEE]

@ OBJECTIVES OF LESSON

Following on from Lesson 1 (which will be done in Term 1 - Eco-Club Book 1A) entitled
Plants in the School Ground , where the children are encouraged to be more aware

of their natural surroun dings, and trees in particular, t he children will now exa mine
trees a little more closely.

1 Learn the parts and functions of the tree
1 Learn that trees are produc ers @ producing their own food
i Examine one type oftree .

STAGE 10 SQUIRRELS IN A TREE
ﬁ Object ives: Focus on a creature dependant on trees
Time: 10 minutes
Materials: None
Procedure:

1. Players form trees by two
players facing each
other with their hands up
in the air, and their
hands together, making
a triangle shape for the
squirrel.

2. A third play er (the
6squirrel ©)
middle of each tree.
One or two extra squirrels
without trees are
needed before
beginning the game |,
and can stand in the
paying area, ready to start when you shout 0

3. When you say 0go6, the s qufitheirteésdo amother teet o0 mo
while, at the same time, the extra squirrels  quickly attempt to find a tree. Only one
squirrel is allowed in each tree and a squirrel cannot return to a tree where they
have previously been.
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4. The objective for the squirrelsi sto find atree. Any squirrel that does not find a tree

i s O6out 6, aonithesiddabdthelfield (@nd dheer for the other squirrels who
are trying to find a home).
5. In order for the trees to also have a chance to be squirrels, and to make sure th at
the squirrels who ar e makeatsydtengaf rotationdhatwheay agai

the squirrel moves into a tree, they change places with one of the tree players.
The child that they swap with then becomes the squirrel. The squirrels who are
0 o ut B also replace the trees every two rounds or so, so that they get to play.

STAGE 2- PARTS OF A TREE
Objectives: To learn the parts of a tree;
of the tree .

to learn the role each part plays in the growth

Time: 20 minutes dlearning the parts of the tree

Materials: Parts of a tree poster and flash cards

; using flash cards to label a tree poster

; open space outside, under the trees

Procedure:

1. Have the children sit comfortably under the trees, so that everyone can see the
poster and can hear you well.
2. Use the notes below to talk about each part of the tree.
a. Talk about a part of the tree
b. Then, have a volunteer stick the
to show what part
fBased on what
part of the tree, the children
where that part of the tree is.
1 If they have not stuck it in the
right place, have someone

FLASH CARDiIn the right place on the tree

of the tree youbdre tal
youdve t gbkédeadbddktsmtr and
should be able to guess quite easily

else try. Offer Leaves

encouragement and ,

information that may help . An
wig —— &

them find th e correct spot o b Lo
for the flash card. : o ]

3. Move onto the next part of the tree, and
repeat steps a. and b. The image here
shows you where each flash card label
should be placed.

Branch ‘ 4

dFrult

Bole

Limb

Trunk

Pith
Cambium

Heartwood

R°°'“s Taproot

Bark

Sapwood

K i
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ECO-MENTOR NOTES® PARTS OF A TREE

Parts of the tree:
1. Crown - The crown is ma de up of the leaves and branches at the top of a tree.
The crown shades the roots, collects energy f  rom the sun, and allows the tree to

The crowns of trees come in many shapes  and sizes!

2. Leaves - Leaves are the part of the crown of a tree. They are the part of the
tree that conv erts energy into food (sugar). Trees are what we call producers
because they produce or make their own food.

1 Leaves are the food factories of a tree. They contain a very special
substance called chlorophyll - itis chlorophyll that
gives leaves their green colour.

T Leaves use t he sunos energy t o co
atmosphere and water from the soil into sugar and ox  ygen.

f The sugar, which is the treeds food
trunk, and roots. The oxygen is released back into the atmosphere.

3. Fruit 8 some trees produce fruit. For example, the marula tree produces the

marula fruit.

Twig - a small branch of a tree or shrub

Branch - The branches provide the support to distribute the leaves for the type

of tree and the environment. They also serve as a way for water and nutrients

to move through the tree,  and as storage for extra sugar.

6. Limb - One of the larger branches of a tree .Humandés arms and
to as their limbs. Our arms and legs come out of the trunks of our bodies, so the
limbs of trees are the larger branches which come off of the main trunk of the
tree.

7. Trunk - The trunk of the tree provides its shape and support and holds up the

crown. The trunk transports water and  nutrients from the soil and sugar from the

leaves.

Bole d the bole is another name for the trunk of the tree

Roots - The roots are the part of the tr  ee that grows undergroun  d.

1 Trees have alotof roots - the size of the root system is usually as big as the
part of the tree above the ground. This is necessary because the roots
help support the tree. It takes a lot of roots to hold up a big tree!

1 Besides keeping the tree from tipping over, the main job of the roots is to
collect water and nutrients from the soil and to store them for times when
there isn't as much available.

ok

© ®©

can grow out of its sides.
What makes up the trunk of the tree:

layer of the trunk of a tree , its branches , and twigs .
1 Trees have an inner and an outer layer of bark.
1 The inner layer of bark is alive and continues to grow as the tree grows.
contains a tissue called phloem . Phloem carries the
food that is made in the leaves to all the other parts of the tree.

remove extra water to keep it cool (similar to how humans and animals sweat ).

10. Taproot - A taproot is a long, thick root that points straight down. Smaller roots

11. Bark - The bark of a tree is similar in many ways to our own skin. Bark is the outer

n

It
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12.

13.

14.

15.

1 The outer layer of barkisdead . Asthe living bark grows, it pushes outward
and later dies.
1 Because bark is a protective layer for the tree, keeping it safe from insects
and animals, it isn't surprising the strong flavours, scents , and toxins can
often be found inthe b ark of differe nt types of trees .
Cambium - The thin layer of living cells just inside the bark is called cambium. It
is the part of the tree that makes new cells allowing the tree to grow wider each

year.
Sapwood - Itismade up ofa network ofliving cells that bring waterand nutrients
up from the roots to the branches, twigs , and leaves. Itist he youngest wood of

the tree - over the years, the inner layers of sapwood die and become
heartwood.

Heartwood - The heartwood is dead sapwood in the centre of the trunk. | tis the
hardest wood of the tree giving it support and strength. It is usually darker in
colour than the sapwood

Pith & Pith is the tiny dark spot of spongy living cells right in the centre of the tree
trunk. Essential nutrients are carried up through  the pith. Its placement right in
the centre means it is the most protected from damage by insects, the wind , or
animals.

STAGE 36 SCHOOL GROUND TREE GUIDE

Objectives: To learn the parts of a tree; to create a tree guide of their own

Time: 30 minutes

Materials: Rulers, blank paper, magnifying lens, tree guides, coloured, pencils,

pens/pencils, erasers, string.
Procedure:
1. Prior to the Eco-Club lesson, identify 6 -8 trees (all different species if possible) that

are in the same general area.
a. Each ch ild must complete this activity on their own piece of paper
b. The idea is that you will create  mini tree guides for these trees around your
school area, from the work that the children have completed for this
activity.
Break the class into 6 -8 groups. Each group will be given all of the tools they will
need: rulers, blank paper, magnifying lens, tree guide book, coloured pencils,
pens/pencils, erasers.
Assign each group to atree. Each  child in the group will include the following on
their paper:
a. Atitet hat i ncl ud esnmmbrnametandsoiedtiBc name
b. A detailed drawing and description of a tree leaf
c. The measurement s (length and width) of a leaf
d. A detailed drawingand d  escription of the tree bark
e. Adetailed drawin g of any seeds or berries .
f. A description of common uses (if known).
Encourage children to record details and draw exactly what they see. For
instance, if the child is drawing a leaf, look closely at that leaf.
Draw what is really there.

11
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5. Children should also write down words that describe how the tree looks

6. Teachers will be rotating through groups making sure they can correctly identify
the name of the tree and that groups ar
requirements.

7. Once everyone has completed their page, take one page from each tree group
and bind them together into 3-4 different books using string.  Have each team
(composed of one person from each different tree) create a title page for their
book. The title page should include a title for the guide, names of group members,
and any decorations they want to add

8. Letthe children know that in the future they can continue to identify more of the
trees and add more pages to the book in the future.

e

9. Using their books as a guide, children can take other children , visitors, or other

community members on guided tree wa Iks and introduce them to the trees in their
school ground .

STAGE 40 SHARE YOUR KNOWLEDGE
Objectives: To learn about other trees
Time: 10 minutes

Materials: None

Procedure:

1. The children should now pair up with somebody who was not intheir original gro u

P.

on

2. The pairs should now spend 5 minutes a't each ot h(eneonsinute ipar e s

guestion) , sharing what they have learnt. Use these questions below to guide their
discussions. Ask the question and give them one minute to talk about their tree.

M Describe your treeds |l eaf as if you were descri

Use as many descriptive words as possible.

1 What was the most interesting feature of your tree?
1 Did anything surprise you as you were giving your tree a close inspection ?
1 What wa s the hardest part of your tree to draw and why?
1 After studying your tree, what animals to do think would like to make a home
in your tree or use your tree to help it survive?
3. Once five minutes is up, gather the children back together. The Eco-Mentor should now
share these KEY LEARNING OBJECTIVE®Sith them:
a. Trees are very important to our ecosystem  d many animals, birds and
other organisms depend on trees for many reasons.
b. Make a concerted effort to look after the trees around your school
and community.
WORD BANK
Atmosphere - The atmosphere is the layer of gas that surrounds Earth. It is often

called air. Other planets, and some of their large  r moons, also have atmospheres.
by a force called gravity.
is the smallest unit with the basic properties of life. Some tiny organisms, such as

bacteria and yeast, consist of only one cell. Large plants and animals have many
billions of cells. Human beings are made up of more than 75 trillion cells.

Distribute 0 to spread or move something around

The atmosphere consists of several different gases. The gases are held closet o Earth

Cells - Every organism, or living thing, is made up of structures called cells. The cell

12

bi



-,
CITW CURRICULUM %./

Flash card - a card bearing words, numbers, or pictures that is briefly displayed (as
by a te acher to a class) usually as a learning aid.

Inspection & looking at something very closely; looking at all parts carefully;
investigating

Network - an arrangement of intersecting horizontal and vertical lines.

Nutrients - a substance that provides nouris  hment essential for the maintenance of
life and for growth

Producers - organisms capable of creating simple carbohydrates such as glucose,
from gaseous carbon dioxide

ECO-MENTOR FEEDBACHK LESSON 1

13
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LESSON 2 LIVING AND NON -LIVING

MATERIALS REQUIRED

1 Living and non -living natural materials collected from around the school ,
example:

Flowers

Leaves

Rocks / stones / pebbles

Feathers

Twigs

Sand

Litter

O OO O0OO0oOOoOOo

for

@ OBJECTIVES OHHELESSON

9 Children learn about the  characteri stics that help us to tell living things apart from
non -living things (in other words, children learn what makes something living, and
what makes something non  -living).

Children develop ways of figuring out if something is living or non -living.
Classify things as living or non -living based on understanding of these concepts.

= =8 =9

need food, air, and water.

ﬁ STAGE 1- STILL AS A ROCK
Objective : An energiser, focusing on a non -living organism & a rock.
Time: 10 minutes
Materials : None

Recognise that living things grow, reproduce (make more of themselves), and

Procedure :
1. Begin by talking to the children about what living and non -living means, using the
steps below.

a. Ask children what they need to live or survive
b. Ask children if they could survive without these things

c. Ask children what trees need to survive (Water, energy from the sun, carbon
dioxide, and nutrients from soil) and whether trees could survive without these
things

d Tal k about how humans amila negdstowairee.g @&o,a med

is also(d&kbEvingd®?

e. Ask children what a rock needs to exist & does it need water, food, and shelter ?

f. Make sure that children make the |

discussed, and-l t kengdadoe x amp | dethatdifing thihngs needo ¢ k

certain things, like water, food or nutrients, to survive.

Now, play the energiser game:

2. Play this game outside.

n k
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3. Choose one person to stand at one end of the playing area and be th e O6call er|o,
and all the other children are at the other end of the playing field.
4. The caller stands with their back towards the rest of the children. The children

should start creeping towards the caller, trying to get as close to them as possible.

5. Whenthe caller turns and faces the ¢gro/umlNGoh a nalr
everyone must stand as stillas arock.  Canrocks move easily? No & so the children
must stand dead still 9 as still as a rock!

6. The caller then turns hiWwl NoG! 6hearn db atchke agnrdo uspa ycs
creep up and try to get as close to the caller as possible.

7. The <caller turns around qubLlc¥l MG6 agmad ni Sagphmgc
spotted moving, they have to go back to the starting place. The first person to tag
the caller wins and gets to be the next caller.

STAGE 206 LIVING VERSUS NONLIVING

Objective s: Theory d learning and applying the theory learnt on living and non -living
organisms .

Time: 20 minutes

Materials: Living and non -living natural materials collected from around the school
Procedure:

Part 1 6 10minutes

Using the Eco -Mentor Notes for this lesson, as well as your discussions from  the
energiser, teach the children more about living and non -living organisms by following
the steps below:

1. Ask children w hat living things have in common. On a piece of paper, write the
word Living, and put the word to the right of where you are standing. Ask them to
give you the characteristics of living things that you may have covered. You will

get these from the Eco -Mentor notes, as well as this list below.
ECO-MENTOR NOTES

Definition

In science, the word living is used to describe an ything that is, or has ever been,
alive (fo r example, a dog, flower, seed, road kill, a piece of wood). Another word
used for living things, is biotic factors. Biotic facto rs are all the living things in an

ecosystem . They are the animals, the plants ,andthe microorganisms . Biotic fact ors
also include the waste from living things and dead organisms.

Non -living is used to describe anything that is not now, nor has ever been, alive (for
example rock, mountain, glass, and wristwatch).  Another word used for non -living
things, is abiotic factors.  Abiotic factors or non -living factors o fan ecosystem, can
include everything from rocks to temperature, sunlight, clouds, and chemicals in the

solil.

Children will begin to understand that all living things grow , breathe, reproduce |,
excrete , respond to things around them, and have similar basic needs (like needing
food and water to survive, for example).

What do all living things have in common?

15
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They grow .

Take in energy (sunlight for plants or food for animals)

Make waste (plants create waste products through dropping leaves etc.,

animals leave droppings, and so on)

1 Respond to their environment or things around them (flowers facing the sun,
birds migrating, and so on)

1 Need water and air (oxygen or carbon diox ide) .

= = =9

What do all non -living things have in common?
1 Non-living things do not have cells
1 Because they do not have cells, they do not need energy to grow or survive,

and do not produce waste
1 Non-living things do not have a definite size, shape or form (lik e water 9 it can
be liquid, gas or solid, and in each ~ phase it looks different) .
Absence of reproduction d&6i . e. they dondt reproduce
Absence of adaptation (in other words
environment) .
9 The unlimited duration of existence  or immortality is a vital characteristic of non

= =4

living things dinotherwords, t hey dondt die and can ex

2. All living things have the following in common:

f Most need air to survive (even trees
letting off oxygen)

1 They need food/nutrients to survive

1 They need water .

9 For the spe cies to survive, they need to reproduce (have babies/make more
of themselves) .

1 They make waste .

1 They grow.

1 They respond to their environment (humans shiver when they are cold; trees
lose their leaves in winter; etc.)

3. Now, do the same for non -living things . Write the word Non-living on a piece of
paper, and put the word to the left of where you are standing . Use the list of non -

living characteristics in the Eco -Mentor notes, as well as these extra points below:
1 All non -living matter on Earth can be classi  fied into two primary types based on
the characteristics of non -living things.

o Non-living things which were never part of a living entity. Glass, stone,

gold , or any chemical elements are  examples.

o Non-living things which though are presently non -living, were once a

part of living entity.  The best example is coal which is formed as a result
of death and decomposition of living plants. Paper and wood are non
living things, but also made from trees.

They dondt adapt to their environment

They don't really move .

They dondt acquire and use energy

They don't really grow or reproduce

They don't really react to their environment

=A =4 =8 =4 A

Obr eal
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Part 2 8 10minutes

1. Break the group into six smaller groups (about five children per group if there are
30 children). Have each gro up walk around the school grounds and collect
interesting items they might find. Talk about the kinds of things the children must
look out for, such as unusual stones, odd -shaped pieces of bark, dried weeds,
fallen leaves, seedpods, and so on. Give the ¢ hildren 10 minutes to explore and
collect their items.

2. A very important rule, is that they are NOT allowed to destroy anything. They
cannot pick leaves or flowers, or break bark off a tree. If they want to include
these items, they should rath er keep a list of those things, and talk about them as
a group.

STAGE 306 CLASSIFYING LIVING VERSUS NONIVING
Objectives: Classifying living and non -living items. This game helps children

understand why classification (grouping/categorising/sorting) is importan t.
Classification is meant to organise information and objects. Both living and non -living
things can be classified by their characteristics (features/qualities/certain things about

them).

Time: 10 minutes

Materials: Living and non -living natural materi als collected from around the school

Procedure:

1. Have each group sit together and look at their items and lists. They are going to

sort items, or classify / categorise them, based on different  characteristics .

a. Forthe first category , ask children to look a ttheir items and lists, and decide
which items are classified as big and which items can be classified as small.

b. Have the children think about other categories, such as colour (browns and
bright colours) or texture , (rough and smooth), shape or weight. Ke ep
changing your sorting categories  as long as the children are interested.

Now, have the children  sort all the items on their lists into living and non  -living items.

3. Now that their items are sorted into living and non -living, ask each group to name
one living thing and one non -living thing. They should place their items around the
words "Living" and "Non -living" which you have placed around you.

4. Ask the childrent o select two items from the groups  of living items which you have
made as a group. Talk abo ut what each of these items needs to survive. For
example: a bird (feather) needs air, insects or seed s (what bird is it?), water and
shelter. A tree needs a place to grow, soil, water , and air.

5. Select two non -living things and help the children make the link to living things,
showing that there is a connection between the two.  For example: We need soil
to plant crops; we need rocks to build our h  omes and make our ground solid, we
need air to breathe, etc.

N

STAGE 4- FLOWER/THORN/BUD
Objectives: Clarify and strengthen experiences, increase learning, create group
bonding, provide feedback on the lesson.
Time: 10 minutes
Materials : None
Procedure :
1. Askeach chidt o think of a flower, thorn and bud

a. Their flower is someth ing they enjoyed about the activity or was a

positive take -away.
17
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b. Their thorn is something that was challenging or a moment that was less
than positive.

c. Their bud is something they are hopeful for or looking forward to in the
future as a result of today &slesson/activity.

2. Give everyone some time to think about their three answers.
3. Once everyone is ready, go around and share as a group.
4. Once five minutes is up, gather the children back together. The Eco-Mentor should now

share these KEY LEARNING OBJEQVESwith them:

a. Living and non -living organisms are very important to the entire
ecosystem. More often than not, they depend on each other in some
way or another.

b. We must conserve, protect and look after the environment as a whole.
Even non -living organis ms deserve respect and care.

WORD BANK

Category & belonging to a particular group

Characteristics - a feature or quality belonging typically to a person, place, or thing
making it easy to identify them

Classification - the arrangement of animals and plants in groups according to their
observed similarities .

Classify - place in a particular group

Ecosystem - an ecosystem is a community made up of living organisms and non -
living components such as air, water, and mine ral soil.

Excrete - to discharge ( waste matter, such as urine, sweat, carbon dioxide, or
faeces) from the body th  rough the kidneys, skin, lungs, bowels, etc.; (of plants) to
elimin ate (waste matter, such as carbon dioxide and salts) through the leaves, roots,

etc.

Microorganisms - a micros copic organism (something so small you can only see it
through a microscope), especially bacteria, virus, or fungus

Needs - things we need to survive (food, water, shelter)

Nutrients - a substance used by an organism to survive, grow, and reproduce
Reproduce - the process by which plants and animals give rise to offspring by a
sexual or an as exual (for example, with plants  who rely on pollination) process

ECO-MENTOR FEEDBACHK LESSON 2
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LESSON 33 WATER POLLUTION

MATERIALS REQUIRED

1 2glass jars or glasses

1 Sand

1 Gravel

1 3-4 pieces of old, clean rag

9 Dirty water

1 Plastic cup with a hole cut in the bottom

OBJECTIVES OF THE LESSON

1 Understand causes of water pollution, explain the effects of water pollution, and

suggest ways of preventing wa ter pollution .
1 Explain why clear water is not always safe to drink

ﬁ STAGE 18 WATER TAG

Objective: Children wi | | be introduced to the idea

collected toxins.

Materials : 2 small wooden twigs per child (collected at the time  of the game by the

children or ahead of time by the teacher).

Time: 20 minutes

Procedure:

1. Begin by talking to the children about water pollution . Be sure to cover the
following topics

1 What is water pollution?

1  What are oil spills?

1 What are some of the toxins that can cause water pollution?
I How do trees and plants help filter the water of pollution?

Now, play the energiser with the children:

2. Before the game begins , ensure that the children know the boundaries of the
game.

3. Give each child two small wooden twigs. Be very careful that the children have
small twigs which will fit in their hands and not hurt them in any way. The children
will be running around with the sticks in their hands, and long, hard sticks could
cause harm!

4. Explain that e ach twig represents a raindrop.  The raindrops represent a fresh
clean water supply.  Calculate how many  twigs there are at the start of the game.

5. Choose two children to represent oil spills and pollution, two toxic substances that
could affect the water  supply. Make sure that the rest of the group knows who the
oOtoxicd players are.

6. Round One: Each round should be the same length of time, around 2 -3 minutes .

When the game begins the freshwater will avoid the toxins. If a toxin tags a

freshwater the fr eshwater must hand over one of their ~ twig s. Once they hand over
a twig they can then run away and hope to keep any remaining twigs .

19
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7. Atthe end of the round have the toxic players count and report back to the group
how many twigs they gathered.  Ask the rest of the group how many  twigs they
have remaining?
8. Round Two: This time the game will continue as it has been with one addition. Pick
one child to be a plant.  This plant has the ability to filter out or clean some of the
pollutants in the water supply . The plant will have its own supply of wooden twigs
(fresh raindrops) and will hand out a  twig to any player who has lost one to the
toxins.
9. At the end of the round have the toxic players and the freshwater count up how
many twigs they have remaining.
10. Ask the group to comment on the difference between round one and two. Explain
that while there are some pollutants that w
al so some that the plants can o0clean upo6 he
clean and safe for all.

STAGE 26 NATURAL WATER FILTRATION

Objectives: To learn about how plants and wetlands act as natural filtration for our
water systems .

Materials: None

Time: 10 minutes

Procedure:

1. Using the Eco -Mentor Notes, talk to the children about Water Pollution, and how
plants and wetlands act as natural filtration systems:

ECO-MENTOR NOTES

Water Pollution:

Water pollution is the conta mination of water bodies like lakes, rivers, oceans,
aquifers , and groundwater. Water pollution occurs when pollutants get into water
bodies without adequate treatment to remove harmful compounds.

Types of Water Pollution:

1. Surface water pollution: Hazardous substances co ming into contact with surface
water, like rivers, lakes, lagoons and oceans, and dissolving or mixing physicall y
with the water.

2. Oil Pollution: An oil spill is the release of a liquid petroleum (or oil) into the
environment, often in marine areas, due to human activity. Oil spills usually have
only a locali sed effect but can spread.

3. Chemical Water Pollution: Many industries and farmers work with chemicals that
end up in water.  These include chemicals that farmers use to control weeds,
insects, and pests. These also include metals and other harmful chemicals  from
industries and factories .

4. Groundwater Pollution: When humans apply pesticides and chemicals to soils,
they can go deep into the ground, often moved by rain water. This can cause
underground water and  aquifers to become polluted.

5. Thermal pollution: Thermal pollution is when human influence causes the rise or
fall in the temperature of a natural body of water. Thermal pollution, unlike
chemical pollution, results in a change in the physical properties of water.
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Effects of Water Pollution:

1
1

)l

Groundwater conta mination from pesticides causes reproductive damage
within wildlife in  ecosystems .

Sewage , fertiliser, and agricultural runoff can contain  natural materials that get
into water systems and increase the growth of algae , which negatively affects
the amount of oxygen available in that body of water. The low oxygen levels
are not able to support most naturally occurring organisms in the area and
therefore upset the natural balance in rivers and lakes.

Swimming in and drinking conta minated water causes skin rashes and health
problems like cancer, reproductive problems, typhoid fever, and stomach
sickness in humans.

Industrial chemicals and agricultural pesticides that end up in aquatic
environments can accumulate in fish that are later eaten by humans. Fish are
easily poisoned with metals  (which often getinto  water systems through mining
practices) that are then later consumed by humans.

Ecosystems are destroyed by the ri  sing temperature in the water (for example,
coral reef bleaching, where coral dies as a result of warmer sea temperatures).
Additionally, warm water forces naturally occurring water species to seek cooler

water in other areas, causing the ecosystem to go out of balance in the

affected area.

Human -produced litter of items such as plastic bags, straws, and other plastic
waste can get ingested by aquatic animals who mistake it for food, causing
harm and death to sea creatures.

Ocean oi | spills cause animals and birds to die when they ingest it or encounter
it. Oil does not dissolve in water so it causes  suffocation in fish and birds.

Role of Plants in Water Filtration:

1
1

Soil and plants have a job to do in determining how dissolved materials can
move through soil and enter the groundwater.

Depending on whether materials are dissolved or not in the water, soils and plant

roots can remove some o r all of this material as the water moves down through
soil.

Most undissolved materials will stick to the soil. These may then be broken down
and used as food by the plants.

Dissolved nutrients will mix with soil particles . They are then taken up by pl ants,

and are removed from the soil before they can enter an aquifer .

For the plan ts, these materials are food, but  for an aquifer, these elements are
pollution.

Not all materials are absorbed by plants and not all water pollutants are food

for plants.

Eroding soil and nutrients in human and animal wastes are excellent plant
nutrients. Plants also use different nutrients at different rates, so that the amount
of material they take up will depend on how much is dissolved in the water and

how fast the wat er moves through the soil.

Wetlands are areas where water covers the soil, or is present either at or near
the surface of the soil all year or for varying periods of time during the year,
including during the growing season.

Wetlands filter out excess nutr ients and dangerous pollutants in rain and storm
water runoff , and to a lesser extent river water. The most damaging of these
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impurities, such as toxic metals and excessive nutrients, come from agricultural

and industrial activity.

Wetlands also trap nat ural sediment and organic matter.

Wetlands essentially act as sieves. Water from the land works its way slowly

through wetland soil and vegetation, and many of the impurities are trapped

before the water reaches the sea or other bodies of water.

1 If not tr apped, sediment build -up can take over water ways , making the region
less hospitable to life. The excess nutrients from agricultural fertili  sers cause algae
blooms, which in turn deplete the water of oxygen and lead to ocean dead
zones. Other pollutants are simply poisonous, such as mercury and lead, which
build up in the food chain and can be lethal to fish and marine mammals. Such
pollutants are also dangerous to humans.

=a =4

STAGE 36 WATER FILTRATION EXPERIMENT
Objectives: Running an experimentto see  how plants and wetlands could filter water

Materials: 2 glass jars or glasses; sand ; gravel ; 3-4 pieces of old , clean rag; dirty w ater ;
plastic cup with a hole cutinthe b  ottom .
Time: 10 minutes

Procedure:

1. Begin by getting a jar full of dirty water. I f you candt easily
make some using dirt and soil, and even a bit of litter.

2. Inthe plastic cup, start by lining the bottom with the old rags .

1 Then place a layer of clean sand followed by a layer of gravel.
3. Place the cup into an  empty jar. Pour the dirty water into the cup so it can filter
down through the gravel, sand , and rags.

[

4. Look at the difference in the water before and after! The filter collects all of the
dirt and particles in it making the water much cleane r. Now, | am not sure | would
recommend drinking it still,  but if you were in dire need, t his is a great way to get
some clean water!

22
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STAGE 4- RAINSTORM

Objectives: clarify and strengthen experiences, increase learning, create group
bonding, provide feedback on the lesson.

Materials: Paper

Time: 10 minutes

Procedure:
1. Children write down whatth ey learned on a piece of scrap paper and crumple it
up into a ball, representing a raindrop.
Given a signal, they throw their paper raindrops in th e air.
3. Then, each learner picks up a nearby response. Once theydve picke
6raindrop6, they should sit down.
4. Have each child stand up , and in turn, read what is written on the raindrop they
picked up.
Read as many as time allows.
After five minute s is up, gather the children back together. The Eco-Mentor should now
share these KEY LEARNING OBJECTIVESIth them:
a. Water is our most precious resource. Without it, life on Earth would not exist.
b. However, we are polluting water due to all sorts of human activities d mining,
the running of factories, the burning of fossil fuels, dumping chemicals and
other hazardous waste into water systems, etc.
c. Plants and wetlands play a very important role in keeping our water clean,
and act as filters in the process.
d. Itis important that we not only conserve, protect and look after our water
systems, but also the plants and trees which help to filter our water.

n

oo

WORD BANK

Agricultural - the science or practice of farming, including cultivation of the soil for

the gro wing of crops and the rearing of animals to provide food, wool, and other
products.

Algae - very simple, usually small plants that grow in or near water and do not have
ordinary leaves or roots

Aquatic 0 relating to water

Aquifer - an aquifer is an area  of rock underneath the surface of the eart h which
absorbs and holds water

Conta mination - the action or state of making or being made impure by polluting

or poisoning.

Dissolved - to mix with a liqui d and become part of the liquid

Ecosystems - an ecosys tem is a community made up of living organisms and non -
living components such as air, water, and mine ral soil.

Eroding - (of wind, water, or other natural agents) gradually wear away (soil, rock,

or land).

Fertiliser - a chemical or natural substance added to soil or land to increase its
fertility.

Hazardous - risky; dangerous.

Ingested - take (food, drink, or another substance) into the body by swallowing or
absorbing it.

Localized - fix in, or assign or restrict to, a particular place, locality

Nutrients - a substance that provides nourishment essential for the maintenance of

life and for growth
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Organisms - an individual animal, plant, or single  -celled life form.
Particles - a small piece of anything

factories, which flows away through sewers.

Suffocation - die or cause to die from lack of air or inability to breathe.
Thermal - relating to heat.

Undissolved 6t he opposite of dissolved
the liquid.

Reproductive - the production of offspring by a sexua | or asexual process .
Sewage - waste matter such as faeces  (poop) or dirty water from homes and

(in

ot he

ECO-MENTOR FEEDBACHK LESSON 3
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LESSON 45 DIRECTION

MATERIALS REQUIRED

1 Globe or map of the Earth .

1 Acompass d6not essential, but a O6nice to hay

OBJECTIVES OF THE LESSON

9 Children should understand the difference between left and right and North,
South, East, and West.
1 They should understand that left and right are based on the human body and that

the four cardinal directions of No  rth, South, East, and Westarebased on t he

magnetic field.

EB ECO-MENTOR NOTES

Direction is used to figure out where things are in relation to other things.
Sometimes direction is vague , like when we talk about things being in a general

E |

1 For geographic purposes, direction is more specific. Geographic means that it
has to do with the Earth or natural features.

of Susie.

9 Direction can also describe movement: Susie can walk forward or backward,
and she can turn left or right when walking to school.

91 Cardinal direction s are probably the most important directions in geography:

out where we are.

directon (1 i ke 6over thehed, O6toduthédéerneat hi

1 Direction can describe  position , ' i ke i n the s emntheeleftcok
AdamdéSusi eds direction i s t @ drecton istoe¢hé tighto

North, South, East, and West. These directions help us orient ourselves 9 to find

STAGE 16 MAN IN THE MOON

Objective: An energiser, focusing on direction
Time: 10 minutes

Materials: None

Procedure:

1. Begin by talking to the children about Direction, using the Eco -Mentor Notes, as

well as these steps and image below:
a. Talk to the children about direction by asking them to give you words they
might use when giving directions

b. Ask them why it is important to know how to , understand , and to give

directions.

c. Make sure that the children know their left from their right. An easy way to

teach them this is if you hold your arms out in front of you, and extend your
thumb and fingers on both hands. The left hand will make the capital L f
LEFT.

or
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Now, play the Energiser below:

2.

Divide the children into teams of six or eight players.

3. Mark out a big area for the children to run along.

Teams line up holding hands in a circle with one player (the Man in the Moon)
standing inthe middleof t he teambds circl e.

5. When running, the middle player must stay directly in the middle of the circle of his

team members.

The players holding hands may not let go during the run.

After each child has had a turn to run from one end of the marked out area t o the
other, the teams exchange middle players and take off again.

8. Continue until everyone has had a chance to be the Man in the Moon.

>

No

1 moon I

T —
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STAGE 26 LEARNING DIRECTIONS

Objective s: Learning about the four cardinal points
Time: 20 minutes

Materials: A compass (if you have one)

Procedure:

Now that the children are energised and ready for the lesson, talk to them about the
four cardinal points.

1. You will always find these four points on a map, because that way, everyone has
the same directi onsdno matter where you are in
facing , and whether you know your left from your right.

2. Introduce the words NORTH, EAST, SOUTH, and WEST while pointing in the correct
direction.

3. Relate these cardinal points to the sun by explai ning to the children that the sun
always rises in the East and sets in the West.

4. These are called CARDINAL directions. Explain that these directions do not
change when a person changes locations. Show the class that the words have
nothing to do with the  way we face - that NORTH is always in the same direction
for everyone.

5. You can show this by having the children stand in a circle.

a. If they all point to North, some of them might have their backs to North,
others might be sideways 9 North will always be in  the same place!

6. We use atool called a compass to find direction. Draw a compass on the ground
inthesand -NOT ON THE BOARD! I f you candt d
letters on a piece of paper and lay the paper on the ground in the right plac e.

should look like this:

7. Take the children around the school grounds and then ask them again to
deter mine the directions, using the sun as a guide.
a. Ask them to try and think where the sun is in the sky when they arrive at
school d&that will help them identify where East is.
b. The easiest way to remember NORTH is that the SUN ALWAYS rises (comes
up) in the EAST and sets (goes down) in the

t he

raw
It
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c. WEST (never confuse this with LEFT or RIGHT!) So NORTH will be between
these two points.

8. Her e 0 s e mneniomict td lemember the order (clockwise) of directions on a
compass. A mnemonic is a system such as a  sentence which assists in
remembering something.

NORTH® Naughty
EASTO Elephants
SOUTHS Splash
WESTO Water

Now, relate the four cardinal pointst o the Earth and your body by following these
steps:

Materials : Globe or map of the Earth .

Time: 10 minutes

Procedure:

1. Show children a globe of the Earth, pointing out the cardinal directions, the Pole S,
and the Equator.  Ask them to imagine their bodies represent a globe with the
North Pole at their head and the South Pole at their feet.

2. Pl ay an adaptation of tMes dgdame MeSlitmon Sawys

and follow it with an instruction from the list below. If a child has their hands in the
wong place once youbve given the instruct:i
3. Simon says:
Put your hands on your Equator  (waist) .
Point to the North Pole (head)
Stomp your South Pole (feet)
Use your arms as latitude lines (horizontal)
Touch the neighbour directly t o the West of you.
Clap your hands to the South.
You can come up with as many different instructions, just as long as they
include either direction, or a feature on the globe.

=4 =4 =8 =8 -8 -4

I '1 . \ North
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STAGE 36 GOING PLACES

Objective s: Reinforcing cardinal points
Time: 10 minutes

Materials: None

Procedure:

This game will help reinforce cardinal (North, East, South, and West) directions and
older children might adapt the game to reinforce cardinal and intermediate (North
East, South East, South West, and North West) directi ons.

1. Choose one child to be 611t6.
2. Play this game in an open area, where it is safe for the children to move around
without hurting themselves.

3. Establish where your four main cardinal points are o North, South, East, and West 0
and place an object at each point so that these cardinal points are easy to find.
4. 0 ddtands in the middle of the  open space , closes their eyes, and slowly counts
from 1 to 10.
5, As 61 tdé does that, t h e -taettohtleer carmihal doidtr efrtheig ui et
choosing.
6. Wh e n finishesbcounting, with eyes still closed, s/he calls out one of the four
cardinal directions - North, East, South, or West.
7. Any child who is standing in the direction tha t 61td called out must
out. Children who are out can move to the middle of the classroom at the end of
each round, so that they are out of the way. They should sit quietly and help the
children who are still playing to strategise where to go.
8. Children can move around during the game 8 they can change between their
directions (the idea is to try and not get caught)
9. 6l t® repeats that process until only four or
10. When four or fewer children remain, each child in the middle must chose a
different direction/side.
11. The last child standing becomes the new 61 to.
Adapt the Game
Label the corners North East, South East, South West, and North West. Children choose
one of e ight places (four corners,four wal I s) to stand and o0l tdé cal

directions.

STAGE 40 INSIDE OUTSIDE CIRCLES

Object ives: Clarify and strengthen experiences, increase learning, create group
bonding, provide feedback on the lesson.

Time: 10 minutes

Materials : None

Procedure :

1. Divide the children into two groups - one group makes an inner circle and the
other group makes an outer circle.  The children in the inner circle and the outer
circle face each other to form pairs.
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2. The children take turns to report their information, or share an idea with their
partner.

3. Atthe end of a set period of time (say a minutes or so), the children are asked to
move (for example, the children in the outer circle move two places to the left),
thus creating new pairs. The children now share their information with a new
partner.

With each new partner, the children should share four things:

Where is North in relation to your classroom?

In which direction does the sun rise every day?

What do we call the centre line of the Earth?

One new thing they |l earnt in todayods | esson

<<<<

e

After five minutes is up, gather the ch ildren back together. The  Eco-Mentor should now
share these KEY LEARNING OBJECTIVESith them:
IT is important for us to understand direction, as it helps us to:
Navigate and find our way;
Understand our position, and therefore plant crops in appropriate p ositions;
Understand the Earth a little better.

coow

WORD BANK

Geographic - based on or derived from the physical features of an area

Orient - align or position (something) relative to the points of a compass or other
specified positions .

Position - a pl ace where someone or something is located or has been put
Vague - of uncertain, indefinite, or unclear character or meaning

ECO-MENTOR FEEDBACK LESSON 4
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LESSON 5 SOLAR ENERGY

MATERIALS REQUIRED
1 Scrap paper

@ OBJECTIVES

9 State ways of harnessing solar energy

1 Demonstrate the different surfaces reflect light in different ways :

1 Children will exa mine the role of the sun as a source of energy and explore how
humans rely on the sunto provide energy for our lives

B ECO-MENTOR NOTES

Energy flows in and out of your body all the time. It is what keeps you warm wh en
itds col d and heto¥our badhie like ai madhise, and the fuel for your
machine is food. Food gives you the energy to move, breathe, and thin k.

The sun has produc ed energy for billions of years and is the ultimate source for all of
the energy sources and fuels that we use today. People have used the sun's rays
(solar radiation) for thousands of years for warmth and to dry meat, fruit, and grains.

Over time, peop le developed technologies to collect solar energy for heat and to
convert it into electricity. We now use solar thermal energy systems to heat water
for use in homes and buildings. Solar photovoltaic (PV) systems convert sunlight into
electricity. Small PV cells can power calculators and other small electronic devices.
Arrangements of many PV cells in large panels can produce electricity for an entire
house. Arrangements of multiple PV panels in PV arrays can produce electricity for
multiple houses or, if the array is large enough, an entire community.

The two main benefits of using solar energy are:
1 Solar energy systems do not produce air pollutants or carbon dioxide.
1 Solar energy systems on buildings have  minimal effects on the environment.

The main limitations of solar energy:

1 The amount of sunlight that arrives at the earth's surface is not constant.

1 The amount of sunlight varies depending on location, time of day, season of the
year, and weather conditions.

1 The amount of sunlight reachingasqu  are metre of the earth's surface is relatively
small, so a large surface area is necessary to absorb or collect a useful amount
of energy.

STAGE 16 HOT, HOT, HOT

Objective: An energiser, focusing on  energy .

Time: 20 minutes 6 10 minutes to do exercise s; 10minutes f or t he energi ser
raysao

Materials: None

Procedure:
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1. Get children to think about the food they eat. Explain that the meat, grains, fruits ,
and vegetables they eat  get energy directly from the sun.

2. Ask the children how we know they a re getting energy?  What can we see that
tells us?

3. When we eat the plants, where does the energy go?

4. Now, have the children do some exercises like jumping jacks, hops, running on the
spot, etc.
5. Ask the following questions:
1 Is anybody feeling hot?
1  Where does the energ y from the plants go now?

Where else do you get energy?

When you are cold, what kinds of things or activities help you to stay warm?
What helps you to stay warm when you are indoors? Outdoors?

Is it usually warmer during the day or night? Why?

=A =4 = =9

STAGE 26 ALL ABOUT SOLAR ENERGY
Objectives: To teach the children about solar energy, and give an introduction to
photosynthesis (which will be intro  duced in Book 1C)

Materials: None
Time: 15 minutes
Procedure:

1. Use the Eco-Mentor Notes to help you teach the children about solar energy.
Encourage the children to answer questions you might ask, and to give their
opinion and insight into the topic.

ECO-MENTOR NOTES

How Do We Get Energy?

1 Every moment you're alive, you're using energy. Even though you might just be
sitting here reading right now, you're still using energy. Your lungs are breathing,
your heart is beating, and your brain is thinking. All of these things use energy!
So, how does your body get that energy? If you're thinking about food or drinks,
you're on the right track.

1 Humans get our energy by eating food. Our food is made of molecules that
store chemical energy. When we eat food , our body breaks down those

molecules and coverts the chemical energy in our food to another type of
chemical energy our body can use.

i But, you might still be wondering where the energy in our food comes from.
Plants are the source of energy for all liv  ing things on Earth, including humans.
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But, to understand how plants make this energy we need to look at the ultimate
source of energy on Earth, the Sun.

The Sun

i What we see on Earth is light energy, a type of energy that comes from
electromagnetic radia  tion, or light waves. But, the bulk of the Sun's energy is in
the form of nuclear energy that comes from nuclear reactions inside the Sun.

Let's take a look at how this happens.

1 The Sun isn't actually solid like Earth, but rather a ball of high energy gas es and
plasma. The Sun is extremely hot. The outer layer is at least 500,000 Kelvin. That's
nearly 900,000 degrees Fahrenheit, about 10,000 times hotter than some of our
hottest days in the summer.

T When molecules heat up, they gain energy and move faste r. So, due to the
temperature of the Sun, its particles move very quickly and aren't locked in
place like we know to be true of Earth.

1 The second reason the Sun can produce so much energy is that it is very large.

It's over 100 times greater in diameter  than Earth, and over 300,000 times more
massive! All this mass leads to intense gravity, which actually pulls the gases on
the outside of the Sun inward towards the core. When the gas particles get to
the core, they are under so much pressure that they s mash together during
nuclear fusion. This type of reaction produces lots of energy that leaves the Sun
and travels to Earth as light.

So the sun gives us energy through food?

Humans get energy from food. But, our food comes from other plants and animals ,
which ultimately get their energy from the Sun. The Sun's light provides the energy
for all the ecosystems on Earth. The process starts with photosynthetic producers,

or organisms that make their own energy from the Sun. You will learn about
photosynt hesis next term, but a quick explanation is given below:

Plants convert sunlight to make their own food, which they use to support their own
lives. When animals eat plants, they eat this "ready  -made" food, formed from

energy originally providedbythesu n. The sunds energy is thu
I n this way, the sunds energy fuels every
O The sun (light energy), water, nutrients , and carbon dioxide

are all taken in by the plant.

J) The plant then uses them to make glucose/sugar, whi chis
j*)’ﬂe'\ the energy/food for the plant.

Oxygen is also produced by the plant in this cycle, which is

then let off into the air.
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What is Solar Energy?
1 Even though the Sun sets at night, it never stops shining; we only see it for part of
the day because t he Earth spins. As the Earth spins on its axis, the Sun shares its

energy with the plants and animals all over the world. Solar energy is energy
that comes from the sun.  Every day the sun sends out, an enormous amount of
energy.

T The sunds e n ewagnyth fgr ouoplaned e Life on this planet would not
be possible without the warmth given off by the sun. At 150 million kilometres
away, Earth is positioned just close enough to the sun to sustain life. The sun also

provides light for our planet.

Where does all this energy go?
1 About 15 percent of the sun's energy that hits the earth is reflected back into
space.
1 Another 30 percent is used to evaporate water, which, lifted into the
atmosphere, produces rain  -fall.
I Solar energy also is absorbed by pl ants, the land, and the oceans. The rest
could be used to supply our energy needs.

People have used solar energy for centuries. As early as the 7th century B.C.,
people used simple magnifying glasses to concentrate the light of the sun into
beams so hot they would cause wood to catch fire. Over 100 years ago in France,
a scientist used heat from a solar collector to make steam to drive a steam engine.

Heating with solar energy is not as easy as you might think. Capturing sunlight and
putting it to wor Kk is difficult because the solar energy that reaches the earth is
spread out over a large area. The sun does not deliver that much energy to any
one place at any one time. How much solar energy a place receives depends on
several conditions.  These include the time of day, the season of the year, the
latitude of the area, and the clearness or cloudiness of the sky.

A solar collector is one way to collect heat from the sun. A closed car on a sunny
day is like a solar collector.  As sunlight passes throug h the car's glass windows, it is
absorbed by the seat covers, walls, and floor of the car. The light that is absorbed

changes into heat.  The car's glass windows let light in, but don't let all the heat out.
So, a solar collector does three things:
9 It allows sunlight inside the glass (or plastic);

1 It absorbs the sunlight and changes it into heat;
1 It traps most of the heat inside.
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Solar energy and electricity
Solar energy which is what we call the energy from sunlight can be used to create

panels. Solar photovoltaic (PV) systems convert sunlight into electricity. Small PV
cells can power calculators and other small electronic devices. Arrangements of
many PV cell s in large panels can produce electricity for an entire house.
Arrangements of multiple PV panels in PV arrays can produce electricity for multiple
houses or, if the array is large enough, an entire community.

contribution to air, water, or noise pollution, does not pose a health hazard, and
contributes no harmful waste products to the environment.

electrici ty and make life more comfortable. We collect this solar energy using solar

Solar energy is an environmentally friendly ~ energy source. It consumes none of our
precious energy resources (like coal, gas or wood, for example) , makes no

STAGE3- MAKI N6 RAYS
Objective: Children will examine the role of the sun as a source of energy and explore
how humans rely on the sun to provide energy for their lives.

Materials: pieces of paper with Ray letters (A, B, C, etc.) on one side and

corresp onding Ray sentences on opposite side (see lists below activity procedure)
Time: 10 minutes
Procedure:

1. Assign one child to become the sun and have him/her stand in the middle of the
circle.

2. Ask 4 children t 0 choose one petes of paper 4 outooA the pile. The

paper will have words on it that links to the sun and they should stand next to the
sun.

3. Ask4children t o choose o0ne pietes df haper 4outtoBtide pile. The
paper will have words on it that links to the A pieces of paper and they should
stand next to the A card thatt  hey can trace their energy to. Children can make

suggestions or help each other to the correct places.

4. Ask 4children t o0 choose one metes oflpaper 4 oudoCthe pile. The
paper will have words on it that links to the B pieces of paper and they should

stand next to the B card that they can trace their energy to.
suggestions or help each other to the correct places.

5. Eventually, the class should form 0 raahliseo

represents energy transfer that originated with the sun.
6. Lead a discussion about the way the s
on the cards.

u

Children can make

n
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RAY CARDS
0OA6 pied 0BO6 piedq 0CO6 pied o0DO6 piec OEOG pi e
paper paper paper paper paper
Grass grows Cow eats grass | Cow meat is Human eats Human plays
made into min ce soccer
mince
Solar panel Solar energy is Electric energy Phone charger Human uses
absorbs solar made into is transmitted to | is plugged i nto phone to
energy electric energy battery battery make a
phone call
Ancient trees, Layers of After millions of | Oil ismined Qil is refined
leafy plants decayed years, peat from into petrol,
grow and then plants turn into turns into oil underneath which allows
die peat (a type of Eart hdse {acar move
nutrient rich
soil)
Ancient trees, Layers of After millions of Coal is mined We burn ¢ oal
leafy plants decayed years, peat from to make
grow and then plants turn into turns into coal underneath electric al
die peat (a type of E ar tsbrface energy at a
nutrient rich power plant
s0il)

Sun Ray 1
A Grass grows

B Cow eats grass

C Cow meat is made into

mince

D Human eats mince

E Human plays soccer

Sun Ray 2

A Solar panel absorbs solar energy

B Solar energy is made into electr

ic energy

C Electric energy is transmitted to battery

D Phone charger is plugged into battery

E Human uses phone to make a phone call

Sun Ray 3

A Ancient trees, leafy plants grow and then die

B Layers of decayed plants turn into peat (a type of nutrient ri ch soil)

C After millions of years, peat turns into oil
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DOilismined from underneath Earthos

E Oil is refined into petrol, which allows a ¢
Sun Ray 4

ar move

A Ancient trees, leafy plants grow and then die

B Layers of decayed plants turn into pea  t (a type of nutrient rich sail)

C After millions of years, peat turns into coal

DCoalismned from underneath

EWe burn ¢ oal to make electric al energy at a power plant

sun Ray 2: A, B,D,C.E

sur face

Earthos surface
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®e STAGE 40 DEBRIEF

smi Objectives: Clarify and strengthen experiences, increase learning, create group
bonding, provide feedback on the lesson.
Time: 15 minutes
Materials : None

Procedure :
1. Have the children get into pairs.
2. Intheirpairs,the chil dren should takeofumsmusanstho neldar

1 What is one new thing they learnt today?
1 What is one thing they are excited to share with their family, friends, or
teacher when they leave the Eco  -Club?
1 Explain how we get our energy fromf  ood.
3. After five minutes is up, gather the children back together. The Eco-Mentor should now
share these KEY LEARNING OBJECTIVESIth them:
9 Solar energy is important for a number of reasons:
i)  Keeping our Earth at temperatures which allow humans, plants and
animals to survive;
ii)  Being part of the process of photosynthesis, which in turn means that
we can grow food.
1 It is very important that we understand the role of every part of the
ecosystem. From the sunshine, to the trees, to the little insects d everythin g
i s important and contributes to keeping d

(Ad] | WORD BANK

Sustain - to cause or allow something to continue for a period of time

Energy transfer - the conversion of one form of energy into another, or the
movement of ene rgy from one place to another. For example, s olar panels allow
for energy transfer from light energy to heat and electrical energy.

Ecosystems - all of the living things (plants, animals, and organisms) in a given area
that interact with each other, as well as the non -living environments (weather, earth,
sun, soil, climate, atmosphere) that surround the living things.

Photosynthesis - the process by which a plant uses the energy from the light of the
sun to produce its own food

Ray - each of the lines in which light (and heat) may seem to stream from the sun
or any luminous body, or pass through a small opening.

ECO-MENTOR FEEDBACK LESSON 5
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LESSON 63 NO LITTERING

MATERIALS REQUIRED

q Litter

1 Bags, bins or boxes to collect litter

1 Sheets of white board or flip chart paper (2 Eco -Club members per sheet),
coloured crayons/pencils or markers to share between children, litter prestik

& OBJECTIVES OF THE LESSON

I Toencourage childrento  not litter .
9 To understand the effects of litter and rubbis h.
1 To understand the benefits of not littering

STAGE 16 LITTER BUGS

Objective: An energiser, focusing on litter.
Time: 10 minutes

Materials: A piece of litter per pair
Procedure:

1. Begin by talkin g to the children about litter. Remind the children of the Three Rs
lesson you did in term 1, as this lesson is a follow on to that.
2. Use the Eco -Mentor Notes to help you, and discuss eac h of the topics below with

a. Whatis litter?

b. Do you think it matter sif we litter?

c. Why do you it matter sif we litter ?

d. Why do you think people litter?

e. Why should you put your litter in the bin (why dispose of it properly)?
f.  What can we do to make a difference?

Now, play the energiser below:

3. Have the children get into pairs.

4. Each pair should find a piece of litter fort  his game. The litter should be clean (for
example, not a greasy food wrapper), and something which can be picked up
easily. Cans, bottles, or a scrunched up piece of recycled paper will work well.

5. Each round, the pairs must take turns to be the one to p ick the litter up.

6. Asthe Eco-Mentor, call out a body part which the child should use to pick up the

litter. For example:
a. Round 1: Pick the litter up using your toes
b. Round 2: Pick the litter up using the inside of your arm
c. Round 3: Pick the litter up us ing one finger from each hand
d. Keep going for as many rounds as the children are still having fun J.
7. Make sure that the pairs throw their litter away once the energiser is done.
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STAGE 20 BEING AWARE OF THE LITTER IN OUR SCHOOL GROUNDS
Objective: A lesson to pick up litter, and evaluate how the school deals with litter
Time: 20minutes

Materials: Bags, bins or boxes to collect litter

Procedure:

1. Teach the children about litter using the Eco - Mentor Notes below. Thereatfter,

continue with the next steps  in stage 2:

ECO-MENTOR NOTES

As we look around our beautiful country we all too often see plastic bottles, cans,
glass bottles, polystyrene containers and cups, plastic, paper and a whole lot of
other rubbish littering our streets, our parks, alongsid e our roads and highways, our
communities , our shopping areas, our rivers and many other places in our
environment.

and dump illegally and randomly. If residents join in cl eaning up their environment
hygienic village or town.

Does it matter if we litter?
With so many other important issues such as crime and violent crime, AIDS, child

killing the nutrients and oxygen levels which plants and animals need to survive.
Since water is such a precious resource, and we have a limited supply, we need

the environment.  They provide homes for wildlife and plants, water supplies for
homes, industries and farms, and places of recreation and enjoyment for us all.
1 It can be dangerous to people particularly when it involves items such as brok
glass, rust, needles , and syringes.
1 It can be a fire hazard, for example when lit cigarettes are thrown on to the
ground.
1 It harms land and marine animals. F or example , they may choke on plastic,
chewing gum , or any other litter that gets stuck in thei  r throats.

No community or municipality can keep a town or city clean when residents litter

and the n keep it clean, we win because we have a cleaner, safer , and more

abuse, and joblessness should we care about whether we put our litter in the bin

(or recycle where possible.)  Should we care if our country and the environment i n

which we live are kept clean? YES. It does matter and we should care.

Why?

1 Litter is both an environmenta | and a social issue.

1 It'sunsightly and ugly.

1 It costs huge sums of money and time to clean up every year.

9 It causes blockages of the drainage system and causes flooding, which costs
councils large sums of money to repair. This is money that can be bette r spent
on housing and education.

1 When it gets into our waterways - rivers, dams, and the sea - it can kill aquatic
life, directly (e.g. through choking) and indirectly through its impacts on water
qu ality. Litter decreases oxygen levels whenit decays in water. It &illrivers, by

to preserve and look after our rivers and waterways; which are  the lifeblood of

en
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9 It attracts rats and encourages them to breed. Rats can carry diseases, eat
crops and food, and chew electrical and telephone cables.

It encourages illness.

It can create a culture of disrespect for others and areas that are shared by
others.

9 It diminishes the pride people have in their environment.

1
1

Why do people litter?

1 Perhaps people lack self-respect o they don't care about themselves and
therefore don't think that it's important that they live in a clean environment.

1 Perhaps people lack res pect for others & they don't care how their actions and
behaviour impact on others, and therefore don't think about how their littering
affects others.

1 Perhaps there is a | ack of respect for the environment 0 people might not be
aware of the impact their | ittering ha s on the environment in which they live.

1 They don't want to take  responsibility for cleaning up after themselves and
taking care of their environment.

1 Perhaps it could be that we are lazy 0 it's easier to leave their rubbish on the
ground, or th row it on the floor than find a bin.

1 Some people might think that littering someone's job or they think they are
creating work for someone else, by dropping their litter (This is not true and it
causes environmental problem).

T Some people might think it's acceptable in certain places to leave their litter.

For example littering at places like shops, sports grounds , and taxi ranks may
incorrectly be seen as acceptable sites as someone else will clean up.

1 And sometimes & people might just not  know better.

Why put your litter in the bin (why dispose of it properly)?

9 Litter left on the ground is  unsightly .

1 The wind picks up litter left on the ground and blows it around. It blows it into
other areas.

1 It makes the environment around us look ugly and uncared for

T It gets into our waterways and negatively affects the quality of our water and
kills the fish. It also breeds ilinesses, breeds rats, affects birds and other animals,
and causes many other problems in our environment.

9 Areas filled with litter look like they are unattended to. Very often this attracts
crimina Is because unattended areas are easier targets.

What can we do to make a difference?

1. AWARENESS:

1 Look around your living space & your community , in your streets, at your school -
in the classroom , and outside.

1 Look in public places -your parks, playing fields, shopping areas, streets,
alongside roads , and highways.

1 Notice the amount and type of litter - plastic bottles, cans, packets, chip
packets, sweets wrappers, ice -cream wrappers, papers, other  plastic , and a lot
more.

1 Notice if the litter is ever collected.

1 Notice if there is more or less litter at any given time - like a picnic or a sports

event, church event, or music concert.
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1 Notice if there is more litter on weekends or during the week.

2. ACTION:

1 Put your litter in the rubbish bin and not on the ground - whether it's in the
classroom, at home, the shops, the sports field or anywhere else you may be;
whether it's your ice -cream paper and stick or your chewing gum wrappers, or
your cold drin k can or plastic bottle or food container or wrapping or paper or
anything else you are throwing away.

1 Pick up litter at home or at school and put it in the bin.

9 Pick up your litter after any event, outing or picnic and put it in the bin - if there
is no bin available, take it with you and put it in your rubbish at home.

1 Keep a plastic bag handy - if you are out and about - pick up a few pieces of
litter and put it into the closest bin. Although it's not nice to pick up litter it will
make you think twice  about dropping your own litter.

1 Don't throw litter out of cars. It's dangerous if it hits the car behind or next to you;
or if it hits a pedestrian who is walking along the roadside, and it makes an
unsightly mess on the roadside.

1 Arrange a village, com munity or school clean -up. Respect your clean
environment and encourage others to do the same.

3. EDUCATION:

Educate others on why not to litter. If you see someone littering, tell them to put

theirliterinthebin

Hw

DO NOT just read the notes to the chiten. Rather ask them questions about each of these topict.is

important that they practice critical thinking skill s, and have the opportunity to share their opinions
and ideas. Use the EceMentor Notes to help guide the dicussion and fill in any gaps in their|
information and understanding [

—_—_———— e

Children should walk around the school grounds picking up all the litter.
Each group must bring th eir litter to a central point under the trees.
a. Which group brought the most litter back?
Now place all the litter in one pile d this should surprise everyone as to exactly how
much litter is around the school grounds!
a. What makes up the biggest percentage of litter (sweet papers? Plastic
bags? ).
Now the groups break away and count all the rubbish bins in the school.
a. How many are in each classro om?
b. How many are located around the school grounds?
The object ive here is to get children to become aware of the location of bins.
The children then place all the litter from the central pile into th e various bins,
making sure that the school grounds are clean and clear of litter.
Children to all wash their hands  and reassemble in your central spot under the
trees.
Ask the children what now ha  ppens to the litter in the bins:
a. Who oversees the disposal of the litter from the b ins?
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The objective is to creat e awareness of who and how the litter chain continues
0 does it get burned in a pit; does it go to a central rubbish area in the village
or is there a landfill nearby?

STAGE 30 KEEP OUR SCHOOL GROUNDS CLEAN

Objective: A lesson to pick up litter, and eva luate how the school deals with litter
Time: 20 minutes

Materials: Sheets of white board or flip chart paper (2 E co -Club members per sheet),
coloured crayons/pencils or ma  rkers to share between children, litter, Prestik.
Procedure:

4

1. Childrenshouldge t back into the pairs they were

2. Using your discussions from Stage 1, as well as the activity from Stage 2, the children
should brainstorm solutions to getting their fellow learners to keep their school
grounds clean.

3. Working in their pairs, children are to make a poster encouraging their fellow
learners not to litter.  They can also use the litter to decorate their posters for a
bigger impact.

4. Encourage children to come up with their own new slogans , based on what
t hey 6 vt. Her are a few examples:
a. Be cool . Dono6t Ilitter
b. Dondt trash our! future. Recycl e
c. The only cure for LITTER is YOU
5. Put up the posters around the school and in various classrooms. Ensure
beforehand that the teacher/ Principal is happy for you to do t his).
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