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Understanding Ecosystem

Eco-generation School Kit for Employee Volunteers of
Samsung Engineering and Teachers
About Eco-generation School Kit
Eco-generation School Kit project is a series of theme-based Environmental Education kits
designed to assist Samsung Engineering's Employee volunteers and teachers around the world
who will be reaching out to schools, and facilitating Environmental Education. “Understanding
Ecosystem” is the sixth in the Eco-generation School Kit series.
The kit has been developed keeping in mind that “Environmental Education” is an instrument to
enable participants from all ages to learn about the environmental issues, based on the two-way
communication. The hands-on active learning approaches in the kit will assist in changing the
perception that education is a one-way flow of information. Education, when grounded in handson-learning dialogue, becomes more effective, easier, instructive and successful.
“The education process becomes successful when learners head for action” (IUCN, 1998). The
active learning process helps students to build capacities of critical thinking and problem solving
to take positive actions towards sustainable development.
It is important that the volunteer/teacher who carries out the 60-minute classroom session be
enthusiastic and demonstrates commitment and personal involvement. The theme-based
Eco-generation School Kit guides and supports you in this endeavor.
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Eco-generation
Samsung Engineering established Korean Eco-generation (Kumpooh) in 1996 as one of the largest
environmental education programs for children and youth in Korea. In 2006, Samsung Engineering
expanded the program to the Asia-Pacific region by launching an English Eco-generation website
(www.eco-generation.org) in partnership with the United Nations Environment Program (UNEP). It is
a children's environmental education website that emphasizes learning and sharing knowledge about
the environment.
On September 27, 2011, Samsung Engineering and UNEP made steps to reach an international
audience by launching tunza.eco-generation.org, a new environmental networking platform for
children and youth. It is an interactive environmental education website that will serve as a
platform to educate the community about the environment and create eco-friendly initiatives. With
a 19-year history, Eco-generation is Samsung Engineering's largest running CSR program, which
has been supported by Samsung Engineering's expertise in the environmental business. This will
continue to be one of the company's core initiatives to support and contribute to the new
generation via environmental education.

Samsung Engineering Co., Ltd.
Samsung Engineering is one of the world's leading engineering, procurement, construction and project
management (EPC&PM) companies. With experience in over 30 countries, it operates worldwide, providing
total project management from planning and financing through to construction and commissioning. It has
built some of the world's largest and most complex hydrocarbon and industrial plants and facilities.

Centre for Environment Education (CEE)
CEE, established in 1984, is a Centre of Excellence, supported by the Government of India, Ministry of
Environment and Forests (GoI MoEF). It is engaged in developing programs and material to increase
awareness and concern, leading to action, regarding environment and sustainable development.
CEE's programs and projects over two decades have explored the emerging models of development
to identify and promote those which are contextually sustainable. The methods employed include
working with communities, children, youth, sharing knowledge with policymakers, and capacity
building at sub-national, national and trans-national levels. These have yielded opportunities to
meaningfully bring learnings and insights from the grassroots to bear on policies and actions. CEE
has developed a tool called “Handprint” that measure actions directed to decrease the human
footprint and make the world more sustainable. Handprint analyses the positive impact on the three
aspects of sustainability i.e. environment, society and economy. The Handprint concept was
launched at UNESCO's 4th International Conference on Environmental Education held in 2007. The
concept embraces the conference recommendations of hope, enthusiasm and commitment to action.
The outcome document of the Intergovernmental Conference, Tbilisi +35 "Tbilisi Communique" has
adopted the Handprint which is endorsed by 104 countries.
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1. Program Plan
Children must be taught how to think, not what to think—Margaret Mead
In case you are wondering how to effectively facilitate the 60 minute session with students, you
might find this Program Plan useful. All the theme-based activities in the Ecosystem module to be
covered in 60 minutes duration are based on hands-on active learning approach. The interactive
session has been designed in this regard so that it remains interesting, fun and also makes
students more receptive towards the issues related to the theme Ecosystem.
The Program Plan is an overview of the activities for the theme Ecosystem. The Plan will provide
details of:
n Flow of activities
n Time allotted for each activity
n Objectives of the activity
n Learning outcomes

Before you begin with the session, introduce yourself, welcome the students and dignitaries who
are present in the class. Introduce the Eco-generation program of Samsung Engineering to the
students.

The Structure of the 60-minute Program Plan
1. Setting the Tone—How do I see myself?

5 minutes

Probably for some of you it might be the first time going to a school and interacting with the
students. 'Setting the tone' is an activity which will help you to develop a bond with the
students in a short period of time. The objective is to establish a comfort zone between you
and the students and also to introduce the theme of the session. Once the comfort zone is
established, it is easier to carry out the activities and to stir discussions amongst your
audience.
This activity ‘How do I see myself?’ will help you to start a conversation between you and the
students. The faster the interaction is, the easier for you to carry out the activity.
The detail guide of carrying out the activity ‘How do I see myself?’ is provided in the
Volunteer's Handbook on page 7.

2. Presentation

25 minutes

An important component of this program is the presentation on the theme Ecosystem. The
Ecosystem.pdf file for the presentation is provided separately. Slide notes have been
provided for volunteers and teachers. The presentation covers information about :
n Living Things and the Environment
n What is an Ecosystem?
n Levels of Organization in an Ecosystem
n Food chain
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n Trophic Levels
n Ecological Pyramids
n Ecological Cycles
n Classification of Ecosystem
n Ecosystem Services
n Threats to Ecosystem
n Conservation of Ecosystem

The objective of the presentation is to enable you to effectively introduce the theme and
contemporary issues related to the theme through visuals, diagrams, photographs and graphics.
While making the presentation, you can refer to the slide notes.

3. Hands-on Activity

25 minutes

Hands-on-activity is the best opportunity where you have maximum students’ participation,
information sharing, and interaction within the group. The objective of carrying out the activity
‘Web of Life’ is to make the students understand the theme Ecosystem by making one.

4. Feedback

5 minutes

For education programs to run successfully, it is important for you as a facilitator to
understand what worked well and what did not. The objective of taking feedback is to use it in
future sessions so that the instruction methods and outcomes become more relevant.
Feedback will be received from:
a) Volunteers and Teachers
b) Students
As the facilitator, it is recommendable for you to write a feedback to improve your
next education sessions. Make a mental note of each activity and following reactions
from the students.

The kit also contains a Factsheet (page 25) for you and Handouts (page 27) for the
students. Distribute the Factsheet before or after the class to the students as
indicated in the Volunteer's Handbook.
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2. Volunteer's Handbook
a) Introduction to Ecosystem
Among the eight planets in our solar system, the Earth is unique in many ways. How does it differ
from the other planets?
The feature that sets the Earth apart from all other planets as our knowledge goes today - is that
it has intelligent LIFE! In all probability, it is the only planet which has life on it.
Some of the reasons for existence of life on earth are:
n It has an atmosphere that contains oxygen: oxygen is used for breathing by all organisms

while the atmosphere protects the Earth's surface.
n It has liquid water on its surface.
n It has a climate that is suitable - neither too hot nor too cold, being at the right distance from

the Sun.
n The ideal distance from the Sun also provides light which is utilised by organisms on Earth.

The uniqueness of the Earth lies in the fact that it has a wide diversity of life and intelligent beings.
The diversity doesn't end in terms of size, shape, color, area of residence, food choices, ways of
obtaining food, behavior, social organization, movement - the list goes on. There is probably no
place on Earth which has no life.
Ecosystems are specific areas of the environment, which have been developed as the result of
the interaction among the Earth's four spheres: geosphere, hydrosphere, atmosphere and
biosphere . They are characterized by a unique collection of living organisms (plants and animals)
which have adapted to their surrounding non-living environment including climate, rocks, soil,
water, etc.
The sizes of ecosystems vary. They can be as large as the
Sahara Desert or as small as a fish pond; as large as a forest or
as small as a garden. It is important to remember that most of the
earth's ecosystems have been influenced by the activities of
human beings, and there are very few ecosystems which remain
in their purely natural state.
An important aspect of ecosystems is that all beings are interrelated. Therefore, protecting the environment and all organisms
living on it is closely related to our existence.
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b) Welcome to the Eco-generation School Kit Program
“Education is not the filling of a pail, but the lighting of a fire.” William Butler Yeats

In the Class with the Students
You and the students will start a 60-minute interaction. You need to garner all possible
participation from students. As a facilitator, it is important that you make your audience
comfortable and try to develop a bond that will make the session interactive and successful.
This handbook will guide you to carry out the activities for the 60-minute session. Please read the
handbook in advance. Do make sure that you have all the necessary materials ready before you
start the program.

Some Hints for a Successful Interaction with Students
n

You may observe that many students are shy or hesitant to interact with
you. Try to stir a discussion in the classroom by asking simple questions
and giving every student a chance.

n

While taking the session you may come across right or wrong answers.
Appreciate the answers that you receive from students. Gently correct
the wrong answers.

n

Make sure that the entire class participates in the session. Giving
advantage to some students will be discouraging for other students.

n

Before you go to the session, go through the Program Plan and
Volunteer's Handbook.

n

Take copies of the hand-outs that you have to share with the students.

n

Check for internet connectivity if you plan to carry out online activities.

n

Project the Ecosystem.pdf immediately after 'Setting the Tone'. For this,
you have to copy the presentation beforehand onto the laptop/LCD.

n

Collect all the feedback forms from the students. Do make sure that they
have filled them.

n

You may come across some students who find it difficult to understand
certain terms or the calculations during the session. Give attention to
such students and in case you are unable to help, ask a colleague,
teacher or peers to assist such students.

Understanding Ecosystem

6

Volunteer's Handbook

c) Starting the Session
For Eco-generation Supporters from Samsung Engineering
Begin by welcoming all the children, and other dignitaries who are participating in the session.
Introduce yourself, your colleagues, and Samsung Engineering Co. Ltd. Share your interest,
particularly in working with the school children through the Samsung Engineering's EcoGeneration program.
For Teachers and Other Instructors
Begin by welcoming all the children and other dignitaries who are participating in the session.
Introduce yourself and tell the class about your interest in taking this session. Please refer to the
Program Plan on page 1.

d) Setting the Tone—How do I see myself?

5 minutes

This is an activity in which students interact with each other and with you in a very short period of
time. For this, you need to carry to class about ten things that we find around us: stone, leaf,
flower, twig, chalk, pencil, blade of grass, button, clip, etc. Students will be oriented to the topic by
identifying specific characteristics of things they find around them. Before you begin, tell the class
that this activity will be fun and that they will enjoy it a lot.
Announce the activity—How do I see myself? Tell them that each student needs to pick one item
and then tell the class what characteristic of that item they like. For example, if a student picks up
a flower, she may say that she likes its fresh look, smell, softness or beauty. A student picking up
a stone may suggest that it denotes strength or it can be used as a tool.

e) Presentation—Ecosystem

25 minutes

The Presentation—Ecosystem is an essential component of the Eco-generation School Kit. The
presentation is an interactive way of learning in the classroom. In the presentation you will see
visuals and graphics through which the students will be able to understand the concept and issues
related to the Ecosystem in a better way.
Slide notes for the Ecosystem.pdf have been provided on page11. You can refer to it before and
while giving the presentation as they contain detail notes about the concepts, aspects, issues that
are covered in the presentation. (See accompanying file Ecosystem.pdf for presentation)
Preparation
n

Set up the laptop, computer, LCD and have the Ecosystem.pdf file ready for projection before
you begin the session.

n

Carry with you a copy of the slide notes for reference.

n

While making the presentation, respond to student's questions and comments. However,
ensure that you complete the presentation and discussion within the 25 minutes time limit.
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f) Hands-on Activity—Web of Life

25 minutes

Goal: To make the students experience the interconnectedness of various elements in the
environment by making a similar model
Materials required
n Index cards
n Marker or pen
n Scissors
n A ball of string
n Safety pins

List of items for the index cards
Sun

Air

Water

Soil

Student

Earthworm

Bee

Ant

Butterfly

Snail

Turtle

Mushroom

Spider

Flower

Owl

Rock

Mongoose

Tree

Squirrel

Grass

Woodpecker

Snake

Seed

Mouse

Fish

Frog

Deer

Bear

Tiger

Elephant

ACTIVITY
This activity is for the whole group.
1. Make index cards based on the item list provided above. You can
recycle used name cards or used paper to make the index cards.
Write one item on each index card. Make sure that the set of
index cards include the four main elements of the nature: Sun,
Soil, Air and Water. You can add or skip some items depending
on the number of the students.

Elephant

Sample Card

Tree

2. Ask the students to sit in a circle. Each student will have one
index card and one safety pin. The students should attach the
index card using the safety pin on shirts so that anyone can see it.
If you have enough time, you can let the students introduce items
they represent.
Sample Card
3. Ask the students from whom the game should start. While
responding to their answers, guide them to the question, 'Whose energy makes life possible on
Earth?' You can start with the 'Sun' because the sun is the primary energy source that makes
the existence of life possible.

Understanding Ecosystem
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4. Give the ball of string to the student
holding the 'Sun'. Ask the student to
hold one end of the string tight. The
student should throw the ball of string
to the next student who has an item
related with the sun.
5. Before throwing the ball, the student
should explain why the two items are
related. For example, the student
holding the 'Sun' can throw the ball to
a student holding the 'Tree' and say
that tree generates energy from the
sun through photosynthesis. Then,
the student holding the 'Tree' should
wind the string on his/her finger once
or twice to hold it tightly.
6. Then the student holding the 'Tree'
can pass the ball to the next student
and explain the reason. For example, he/she can pass the ball to the 'Soil' and say that trees
get nutrients from the soil.
7. In this way, the game goes on until the ball of string ends. The students can see the web-like
effect of the string. Then ask them to raise the web chest high and hold it tightly. They can also
learn what will happen if any of them disappear by cutting the string of the disappeared items.
Source: Building Blocks - From Environmental Awareness to Action: A Teachers' Manual, CEE, 2003

g) Debriefing
The Web of Life activity will enable the students to understand the interconnectedness of all
components on the Earth by making a similar model. It visually shows why we should protect the
ecosystem to ensure the survival of life on Earth.
To reinforce this learning, you can ask the following questions during the debriefing.
1. Why do you think the sun is the energy resource for all living beings?
The sun provides heat and light which are used by living beings to produce energy. Sunlight is
used by plants to produce their own food and, plants are eaten by animals and other beings. Sun
is thus the primary source of all energy on Earth.
2. What happened when one organism was removed from the web?
The web became slack. This also showed that when an organism is removed, many other
organisms are affected.
3. What does the web going slack/loose indicate?
When some organisms become extinct, their extinction affect the existence of other organisms.
For example, if a deer becomes extinct, its predator (eg. tiger) will not get enough food. This can
lead to a decrease in the tiger population due to lack of food, or attacks on human settlements in
search of prey, which would lead to their being killed. If a flowering plant becomes extinct, the
butterflies and bees dependent on it will be deprived of food.

Understanding Ecosystem
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4. What will happen if a resource like water disappears - like, for example, when a river
changes course or a lake dries up?
The ecosystem around the water body will be threatened. Many organisms may die or move to
other places in search of food and habitation. This could cause a strain on the second ecosystem.

h) Closing the Session
Once the debriefing is done, inform the class that you have come to an end of the session.
Mention that it was indeed a pleasure to visit the school and carry out the session with the
students. Announce that you will distribute feedback forms which the students have to fill and
return to you. Tell them they have 5 minutes to do this.

Understanding Ecosystem
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3. Slide Notes for the Presentation
Now that you have conducted the ice-breaking activity, you can get ready for the presentation.
There are about 30 slides in the presentation and you need to spend about 45 seconds on each
slide as you have only 25 minutes for this activity. Project the slide show and you can start with
the presentation.

Slide 1

Slide 2

Introductory slides

Slide 3

Slide 4

Slide 3-4 shows the flow of the contents to be dealt with during the 25 minutes lecture:
1. Living Things and the Environment
2. What is an Ecosystem?
3. Levels of Organization in an Ecosystem
4. Food Chain
5. Trophic Levels
6. Ecological Pyramids
7. Ecological Cycles
8. Classification of Ecosystem
9. Ecosystem Services
10. Threats to Ecosystem
11. Conservation of Ecosystem
Slides 5-8 show different organisms and the environment in which they live.
In order to introduce the topic of ecosystem, you can ask the following questions based on these
slides.
1. Living Things and the Environment

Slide 5
n What do you see on this slide?

Fish in the water
n What does the fish get from water?

Water is the place where fish live. They also get their food and oxygen from the water. They move
in the water.
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n How important is water to other organisms including humans?

Without water there would be no life. Water takes the largest percentage of the cells that make up
all living organisms. In fact, you may have heard that humans can go longer without food than
they can without water. It's true! Without water all life would die. In addition to being an important
part of cells, water is also used by plants to carry and distribute the nutrients they need to survive.

Slide 6
n Where do birds live?

Birds live in different places - nests built in trees, walls of buildings, on the ground, on hill sides,
etc.
n How do they move?

Most of them move by flying in the air. They move in search of food and shelter.
n What are the important factors that birds need to live?

They need nests or other shelter. Most of them make nests on trees. They also need the air to fly.
They get their food from plants or other animals/insects, etc. Without all these, it will be difficult for
them to survive.

Slide 7
n Where do plants grow?

Plants grow in the soil. They may also grow in other places - eg. on trees, walls, in pots.
n What do plants need to grow?

They need soil, water and sunlight to grow. Soil is a critical
part of an ecosystem. It provides important nutrients for the
plants in an ecosystem. It helps anchor the plants to keep
them in place. Soil absorbs and holds water for plants and
animals to use and provides a home for lots of living
organisms.
Water helps transport the raw materials and nutrients to
different parts of the plant so that plants can make its food
and carry it to the required parts.

If there isn't enough light or water or
if the soil doesn't have the right
nutrients, the plants will die. If the
plants die, animals that depend on
them will die, which can lead to the
death of organisms dependent on
these animals. Thus any change in
the ecosystem structure will have a
cascading effect on its components.

The heat and light from the sun are also critical parts of an ecosystem. The sun's heat helps
water evaporate and return to the atmosphere where it is cycled back into water. The heat also
keeps plants and animals warm. Without light from the sun there would be no photosynthesis and
plants would not have the energy they need to make food.
n Will they grow if any of these is missing?

Most trees will die if any of these is taken away. Some rare species may survive if one of them is
gets rare. For example, plants in deserts store water and can live for long periods if water is not
available. There are plants that grow in shade.
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Slide 8
n What do you see in this slide?

Examples of insects
n How many species of insects do we know of?

Over one million different kinds of insects have been discovered. Over 75 percent of animals on
earth are insects. Due to their small size and ability to lay large numbers of eggs, they are found
abundantly on the planet.
n Where do insects live?

Insects can survive in almost every habitat in the world. From the depths of water to its surface,
from the stems of trees to the insides of fruits; insects can be found everywhere.
Some insects have evolved in order to survive in environments closer to human beings. Most
insects however, are best at home in open air fields and gardens with plenty of sunlight. Those
that live in water have a “waterproof” covering and use gills to breath. 'Social insects' such as
bees, wasps and termites live in colonies where they each have different jobs.
n What do insects eat?

Insects can be plant-eaters, predators or scavengers. Plant-eating insects such as butterflies,
beetles and grasshoppers feed on flower nectar or leaves, roots and stems of plants. Predator
insects such as dragonflies eat other small insects or small frogs and fish. Some beetles and flies
are scavengers who eat dead animals or animal dung.
n Why do insects have a pair of antennae on their heads?

The antennae of insects come in many different shapes and sizes and determine how the insects
interact with their surroundings.
Insects use their antennae to touch, hear, taste and smell the world around them. The antennae
is also very important for communication and signalling between the insects.
Source: Isaac Kehimkar, 2000, CEE's Naturscope India: Incredible Insects, Centre for Environment
Education

Slide 9
Ask the students:
n What do you see on this slide?

Different living beings in their environment.
n From this picture, can you say what is the relationship between living beings and their

environment.
Living beings get many of the resources they need from their environment. Some of these
resources are: food, water, oxygen, and space.
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2. What is an Ecosystem?

Slide 10
n What is an ecosystem?

Ecosystem is a term given by A.C.Tancely in1935. He defined an ecosystem as a community of
living and non-living things that work together. "An ecosystem includes all of the living things
(plants, animals and organisms) in a given area, interacting with each other, and also with their
non-living environments (weather, earth, sun, soil, climate, and atmosphere)." Ecosystem is a
combination of the words - ecological and system.
Ecosystems have no particular size. An ecosystem can be as large as a desert or a lake or as
small as a tree or a puddle.

Slide 11
An aquatic ecosystem
An aquatic ecosystem contains water, fish, water weeds, frog and many other organisms. This is
an example of an ecosystem that shows how each component depends on others. The frog and
fish feed on small organisms; they get their oxygen from the dissolved air in water; the water
weeds provide shelter to small fish and tadpoles; the flies lay eggs on leaves which may become
the food for fish and frog; and so on.

Slide 12

Slide 13

Components of an Ecosystem
Ecosystems are composed of a variety of abiotic (non living) and biotic (living) components that
function in an interrelated fashion. The tables on these slides show some of the important abiotic
and biotic components.
3. Levels of Organization in an Ecosystem

Slide 14
Levels of Organization in an Ecosystem
The slide shows the various levels of organization in an ecosystem. You can help the students
understand this better by using an analogy of their school.
Each student is an individual. The total members of the class constitute a population. All the
people within the school which includes students, teachers, staff and other people, become the
community. The entire community and the space of the school - including the built and non built
environment - becomes the ecosystem. The locality of the school which includes other
establishments like shops, hospitals, houses, trees, gardens, wells, ponds, etc. is the biome. And
finally the entire neighborhood consisting of the major water sources, institutions, the climate, and
all other factors is the biosphere.
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4. Food Chain

Slide 15

Slide 16

Food Chain
Where do living organisms get their food?
To introduce this topic, ask the students where do they think their food comes from. They will
variedly answer as: from the market, agricultural field, river/sea, etc. By extending the questions
you can ask:
What do we get from the field? Who produces the grain in the field? What other living beings
depend on the field for their food? Where do we get meat from? What do the animals that give us
meat to eat? What do hens that give us eggs and meat get fed on? - lead the students to the
understanding that:
Every plant and animal species, no matter how big or small, depends to some extent on another
plant or animal species for its survival. It could be bees taking pollen from a flower,
photosynthesis of plants, deer eating shrub leaves or lions eating the deer.
Photosynthesis is the first process in the food chain. Many types of animals eat the products of
the photosynthesis process: deer eating shrub leaves, rabbits eat carrots, worms eat grass.
When these animals eat plant products, food, energy and organic compounds are transferred to
them from the plants. From the plant eating animals, the same are then transferred to the animals
who prey on them.
A food chain thus describes how energy and nutrients move through an ecosystem. At the
basic level, there are plants that produce energy, which then moves up to higher level organisms
like herbivores. When carnivores eat herbivores, energy is transferred from the former to the
latter.
Slides 15 and 16 show two examples of Food Chain.
n A food chain usually starts with a photosynthetic plant, which gains its energy from the Sun.
n The arrows used to link each organism to the next represent the direction of energy flow. They

always point towards the 'eater', and away from the plant.
n Plants are producers (they produce food for other organisms).
n Animals that eat plants are primary consumers (a consumer is an 'eater'). They are also called

herbivores.
n Animals that eat herbivores are secondary consumers. They are also called carnivores.

The chain thus goes on.

Slide 17
Food Web
The previous slides showed how energy passes from one organism to another. But in an
ecosystem that consists of many components, this process is not linear. There are more
connections among the components. This is depicted in the food web shown in this slide.
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A food web is a network of interconnected food chains showing the energy flow through part of an
ecosystem. This is a more accurate way of showing feeding relationships than food chains,
because most animals have more than one food source.
5. Trophic Levels

Slide 18
Trophic Levels
As mentioned in Slide 15, organisms are at different levels on the food chain - primary, secondary,
tertiary, etc. Trophic level refers to the feeding level of an organism within its community. For
example, a rat is a primary consumer (eats grains produced by plants), while a snake is a
secondary consumer (eats rats that eat grains). An eagle is a tertiary consumer as it eats snakes.
6. Ecological Pyramids

Slide 19

The amount of energy at each trophic level decreases as it
moves through an ecosystem. Only about 10 percent of the
energy at any trophic level is transferred to the next level; the
rest is lost largely through metabolic processes as heat.
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An energy pyramid is the graphical representation of the
trophic levels (nutritional) showing the incoming solar energy
is transferred inside an ecosystem. (As we know, the source
of energy for all living beings on Earth is the Sun.)

n er
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Energy Pyramid

Energy Stored by Primary Consumers

Energy Stored by Producers

Energy Pyramid
To give an example, if a grassland ecosystem has 10,000
kilocalories (kcal) of energy concentrated in vegetation, only about 1,000 kcal will be transferred
to primary consumers, and very little (only 10 kcal) will make it to the tertiary level. The number of
consumer trophic levels (ie. quaternary, quinary, …) that can be supported is dependent on the
size and energy richness of the producer level.
In brief,
n The ultimate source of energy for all living things is the sun.
n The ultimate fate of energy in ecosystem is to be lost as heat.
n Energy and nutrients are passed from organism to organism through the food chain as one

organism eats another.
n Decomposers remove the last energy from the remains of organisms.

There are also other pyramids that show the changes occurring at different trophic levels. An
example is the Number Pyramid.
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The number pyramid here shows that there will be fewer
number of organisms as the trophic level goes up.

At another level, the number of producers is larger than the
number of herbivores, and the number of herbivores is larger
than the carnivores.

e rs
m
b
Nu
se
in
cre
a

Total Number
of
Small Carnivores

De

The energy flow takes the form of a pyramid with the
producers at the base and the predators at the top. So in a
forest consisting of preys like rabbits and deer, and predators
like leopards and tigers, the number of rabbits and deer will
be much higher than the predators. This is a balance that the
ecosystem maintains. You will also notice while the number
decreases as we go up the pyramid, the size of the
organisms increases.

Total
Number
of Large
Carnivores

Total Number of Herbivores

Total Number of Producers

Number Pyramid

Hypothetically, if the predators were larger in number, they would eat up their prey quickly and
then enter other ecosystems in search of food. Meanwhile, with the decrease in the number of
prey species, the forest would be overgrown with trees and plants disturbing the activities of other
species - both prey and predator. This would lead to an imbalance in both the ecosystems.
This energy pyramid shows that there is a loss of energy at each higher trophic level, due to
conversion into a different form of energy like heat.
Source: http://www.bcb.uwc.ac.za/sci_ed/grade10/ecology/trophics/troph.htm

7. Ecological Cycles

Slide 20
Slides 20 - 24 discuss the different cycles in an ecosystem - water, carbon, oxygen, nitrogen.
There are also other nutrient cycles like phosphorus, sulfur, etc.
To get the students understand this idea better, ask them: What is a cyclic process?
A cyclic process happens when a system returns to its original state after completing a series of
changes. There are several ecological cycles in an ecosystem, which help maintain the balance
in it. For instance, the quantity of water in an ecosystem has to be fairly constant at different
periods of the year for the organisms to survive. If the cycle is disturbed, and the water availability
increases or decreases in an unusual manner, it will affect the organisms dependent on it. To take
the example further, if there is a flood in a river in the ecosystem, it could destroy the crops in
fields nearby, thus make the rodents in the area hungry and having to leave the ecosystem itself.
In turn, the predators of rodents will also face a loss of food leading to either exiting the
ecosystem or dying. This can lead to a cascading effect.
Now ask the students what would be the situation in the ecosystem if the water source dries up.
Just as water is essential for the organisms in an ecosystem, nutrients like nitrogen, sulfur, etc.
and elements like carbon and oxygen are also important. They also go through a cyclical process
and a series of changes before returning to the original state and starting again.
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To explain this further, you can use the example of plants taking carbon dioxide and giving out
oxygen during respiration, and the reverse during photosynthesis.
In an ecological cycle, four main processes are involved, namely, photosynthesis, respiration,
decomposition and combustion.

Slide 21
Water Cycle
The water cycle goes through three processes - evaporation, condensation and precipitation.
Liquid water from oceans, rivers, lakes, etc. evaporates to become water vapor due to the heat of
the sun, condenses in the higher and colder regions of the atmosphere for form clouds, and
returns to earth again in liquid form as rain, snow, hail, etc. when the water droplets become large.

Slide 22
Carbon Cycle
Carbon is critical to the food chain
and therefore to life itself. The
following series of diagrams
illustrate the carbon cycle.
1. Carbon enters the atmosphere
as CO2 from respiration and
combustion.
2. CO2 is absorbed by producers to
make carbohydrates in
photosynthesis.
3. Animals feed on the plant
passing the carbon compounds
along the food chain. Most of the
carbon they consume is exhaled
as CO2 formed during
respiration. The animals and
plants eventually die.
4. The dead organisms are eaten
by decomposers and the carbon
in their bodies is returned to the atmosphere as CO2. In some conditions decomposition is
blocked. The plant and animal material may then be available as fossil fuel in the future for
combustion.
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Source:http://www.bbc.co.uk/schools/gcsebitesize/science/add_gateway_pre_2011/greenworld/recyclingre
v1.shtml http://www.eschooltoday.com/ecosystems.html

Slide 23
Oxygen Cycle

O2

Some of the important uses of oxygen are:
n Breathing - or respiration.
n Decomposing - when plants and animals

die, they decompose. This process uses
up oxygen.
n Rusting - when things rust they also use

oxygen
n Combustion - the burning process also

uses oxygen.
One of the main means of maintaining
oxygen in the atmosphere is photosynthesis
by plants, in which they take in carbon
dioxide and release oxygen.
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Slide 24
Nitrogen Cycle
Nitrogen is an essential ingredient for
forming amino acids that manufacture
protein.
The element nitrogen is a very un-reactive
gas. Plants cannot convert it into nitrogen
compounds, but it is needed to form
proteins. Nitrogen compounds become
available to plants in the soil in a number of
ways, including:
n Nitrogen fixing bacterias: Some

plants have roots with nodules that
contain these bacterias so that the
plants can receive direct sources of nitrates. (eg. legumes and clover)
n Breakdown of dead plants and animals by decomposer like bacteria, fungi and invertebrates
n Adding artificial fertilizers, compost gained from decaying plants and decaying animal waste

like urine and feces
n Lightning - its energy causes nitrogen to react with oxygen

Plants absorb nitrates through their roots; these nitrates are combined with glucose (from
photosynthesis) to form protein. Proteins are passed through the food chain as animals eat the
plants. When animals digest proteins, the amino acids
Do you know?
released are reorganized to form different proteins.
Nitrates and other ammonium
Some soil bacteria like denitrifying bacteria break
compounds are easily soluble. So they
down nitrogen compounds and release nitrogen back
leach out of soil and cause pollution,
into the atmosphere. This is a destructive process,
especially in water bodies near fields.
commonly occurring in waterlogged soil. Farmers try to
keep soil well drained to prevent this happening - a
shortage of nitrates in the soil stunts the growth of crop plants.

8. Classification of Ecosystem

Slide 25

Slide 26

Slide 27

Ecosystems are mainly classified into natural and artificial. Natural ecosystems are those found in
nature with no human interference. Examples of this are forest ecosystems, pond ecosystems,
ocean ecosystems, desert ecosystems, etc.
Artificial ecosystems are those modified by humans for their benefits. Agricultural fields,
aquariums, gardens are examples of artificial ecosystems.
Natural ecosystems are again classified into terrestrial (land based) and aquatic (water based)
ecosystems. Examples of terrestrial ecosystems are forest, grassland, desert, etc. Aquatic
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ecosystems include fresh water and marine ecosystems. Fresh water ecosystems are further
classified into lentic (slow moving water - eg. ponds, lakes, pools) and lotic (fast moving water eg. rivers, streams) ecosystems. Marine ecosystems, which consist of oceans and seas, are also
classified further into coastal, coral reefs, mangroves, deep sea, etc.
There are, of course, very few ecosystems today that are not influenced by human beings.
9. Ecosystem Services

Slide 28
You can ask the students the question:
n How are ecosystems useful to us?

Answers may vary: fresh air, fresh water, food, soil, biodiversity, enjoyment, …..
Ecosystems provide a range of services which sustains our life on earth. They can be classified
into four types of services.

Supporting

Regulating

Providing

Cultural

Nutrient cycle

Climate regulation

Food

Aesthetic

Soil formation

Flood/disaster regulation

Fresh water

Educational

Primary production

Disease regulation

Wood and fiber

Recreational

Water purification

Fuel

Spiritual

Briefly, these can be explained as below:
Supporting services
n Ecosystems maintain the nutrient cycles in nature - water, carbon, oxygen, etc. which are

essential for life.
n Soil formation and maintenance are taken care of by ecosystems. For example,the root of

plants and trees prevent soil erosion.
n Primary production includes not only food by plants but also production of chemical energy

through inorganic compounds by living organisms.
Regulating services
n The balance in the ecosystems maintains the climate of a particular place. For example, a

forest ecosystem keeps that area cool due to constant transpiration. Presence of sea/ocean
keeps the coastal area from heating up through sea winds.
n Vegetation like mangroves are known to help reduce the intensity of tidal waves, tsunami and

other disasters. Damage by heavy rains decreases if there is a sea or river nearby, as the
water drains into the water body.
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n An example of disease control is the actions of predators and prey - insectivorous birds in an

agricultural area control the both human and plant diseases.
n Ecosystems play a major role in the hydrological (water) cycle. For example, micro organisms

in the soil play a major role in purification of water.
Providing services
n Most of the raw material we need to sustain life is obtained from ecosystems - food, fuel, water,

fiber, medicines, etc.
Cultural services
n Tourism, protected areas, sea shores and such natural regions provide recreational services to

people. There is hardly anybody who does not enjoy the beauty of nature.
n Ecosystems provide vast educational opportunities - both formal and non formal.

Organizations like Bird Life International, WWF, National Geographic, Discovery, all tap into
the educational aspects of nature. A walk in a forest is an education by itself.
In short, ecosystems make life possible!
Source: http://biodiversity.europa.eu/topics/ecosystem-services

10. Threats to Ecosystem

Slide 29
Now we come to threats ecosystems are faced with, especially due to human interaction and
influence.
n Loss of habitat due to
n Land-use change and irreversible conversion (fragmentation)
n Disruption of nutrient cycles (N,C,P)

Habitat loss is a major threat to the ecosystems. This is often a result of change in land use
patterns to suit human needs. Forests being converted into agricultural areas, single species
plantation (eg. rubber, timber), human habitation are the examples. These threaten the
ecosystem due to soil erosion, change in soil chemistry, water pollution, biodiversity loss and so
on. Nutrient cycles are also disrupted, especially when the land use change affects a vast area.
n Invasive organisms/species

An invasive species is defined as an organism that is not native to the ecosystem and has
negative effects on its environment. Often these are introduced by humans for specific purposes
like control of a pest or even nostalgic value. The Cane Toad, native to South and Central
America was introduced in regions like Hawaii, Philippines, the Caribbean as a biological pest
control method. When this worked well, it was introduced to more regions. Unfortunately, while it
did a good job of controlling the agricultural pests, it also played havoc with the region by
predating on many terrestrial animals it could eat.
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In the 1800's, an English farmer brought 24 European/Common Rabbit to Australia to provide a
touch of home. The rabbits bred with the local species at such an exponential rate that it is
believed to be the cause of soil erosion (due to over grazing and burrowing) and species loss.
Source: http://io9.com/5833022/10-of-the-worlds-worst-invasive-species
n Toxins, pollutants, human wastes

Human beings are responsible for introducing many types of toxicants into the environment
through industrial emission, pesticide usage, fertilizers, oil spill, sewage, garbage, etc. Once
toxins enter the environment, they accumulate in the food chain, affecting all the levels of the
ecosystem. Human feces carry harmful micro-organisms that easily contaminate water sources,
leading to harmful diseases like diarrhea and cholera.
n Climate change

Climate change affects the ecosystem through biodiversity loss, change in patterns (eg. of
flowering), soil loss, water loss/flooding, etc.
n Extinction of/threat to species

This is a major threat that ecosystems are faced with, especially due to human causes.
Uncontrolled fishing in many regions of the world has led to extinction of or threat to many
species, requiring management solutions to preserve them. Land use change leads to several
species losing their food sources and facing extinction.

The story of the dodo bird
The dodo bird inhabited the island of Mauritius
in the Indian Ocean, where it lived undisturbed
for so long that it lost its need and ability to fly.
It lived and nested on the ground and ate fruits
that had fallen from trees.
In 1505, the Portuguese became the first
humans to set foot on Mauritius. The island
soon became a stopover for ships engaged in
the spice trade. Weighing up to 50 pounds, the
dodo bird was a welcome source of fresh meat for the sailors. Large numbers of dodo birds
were killed for food.
Later, when the Dutch used the island as a penal colony, pigs and monkeys were brought to
the island along with the convicts; rats from ships also escaped into the island. These
animals made short work of the dodo eggs in the ground nests. The combination of human
exploitation and introduced species significantly reduced dodo bird populations. Within 100
years of the arrival of humans on Mauritius, the once abundant dodo bird was a rare one.
The last dodo bird was killed in 1681.
Source: http://www.bagheera.com/inthewild/ext_dodobird.htm
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The IUCN Red List
The IUCN Global Species Programme working with the IUCN Species Survival Commission
(SSC) has been assessing the conservation status of species, subspecies, varieties, and
even selected subpopulations on a global scale for the past 50 years in order to highlight
taxa threatened with extinction, and thereby promote their conservation. Although today we
are operating in a very different political, economic, social and ecological world from that
when the first IUCN Red Data Book was produced, the IUCN Global Species Programme,
working with the Species Survival Commission and many partners, remains firmly
committed to providing the world with the most objective, scientifically-based information on
the current status of globally threatened biodiversity. The plants, fungi and animals
assessed for The IUCN Red List are the bearers of genetic diversity and the building blocks
of ecosystems, and information on their conservation status and distribution provides the
foundation for making informed decisions about
conserving biodiversity from local to global
levels.
The IUCN Red List of Threatened Species™
provides taxonomic, conservation status and
distribution information on plants, fungi and
animals that have been globally evaluated using
the IUCN Red List Categories and Criteria. This
system is designed to determine the relative risk
of extinction, and the main purpose of the IUCN
Red List is to catalogue and highlight those
plants and animals that are facing a higher risk
of global extinction (i.e. those listed as Critically
Endangered, Endangered and Vulnerable). The IUCN Red List also includes information on
plants, fungi and animals that are categorized as Extinct or Extinct in the Wild; on taxa that
cannot be evaluated because of insufficient information (i.e., are Data Deficient); and on
plants, fungi and animals that are either close to meeting the threatened thresholds or that
would be threatened were it not for an ongoing taxon-specific conservation programme (i.e.,
are Near Threatened).
Source: IUCN 2014. The IUCN Red List of Threatened Species. Version 2014.3.
<http://www.iucnredlist.org>. Downloaded on 17 November 2014

Slide 30
Human Induced Threats to Ecosystem
This slide gives a list of threats to ecosystems which are specifically caused by humans. Many of
these happened due to uncontrolled and unsustainable development activities.
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Pollution of land, water, and air resources

Runoff of pesticides, fertilizers from farms

Deforestation

Overharvesting (eg. Fisheries)

Destruction of wetlands

Human and animal wastes

Soil erosion

Urbanization

Introduction of invasive/non-native species

Technological interventions (eg. dams, industries)

While some of the threats mentioned in the table have been discussed, here are brief
explanations for some more.
n Deforestation: Deforestation is the clearing of vast tracts of forests, often resulting in damage

to the quality of land, weather changes like reduced rainfall and increased temperatures, etc.
Forests are cleared for human habitation, development, timber, agriculture and other such
development activities. Forests play a critical role in mitigating climate change as they act as
carbon sinks and this characteristic is lost when forests are cleared. Habitat and species loss
are another major consequence of deforestation.
n Destruction of wetlands: Wetlands are the link between land and water and are very

productive ecosystems providing a range of services to organisms. They collect and hold
flood waters, help water purification, absorb wind and tidal damages. Besides providing
natural beauty that may lead to many recreational activities. Water being critical for the
survival of all species on earth, destruction of wetlands will adversely affect the species of the
region that depend on them.
n Run off of pesticides, fertilizers from farms: These contain large amounts of chemicals

which pollute water sources and soil. They can create havoc with the body systems of all
organisms when ingested.
n Overharvesting: Overharvesting of resources like fisheries can lead to their extinction. In

many countries, governments or community based organizations have initiated measures to
protect fish during breeding season to make it sustainable.
n Technological interventions: Dams, industries and other technological interventions cause

disruptions in the ecosystems. To take the example of dams, vast tracts of forest land and
other ecosystems go under water leading to loss of species and change in the weather and
other characteristics of the region. It also requires large emigration of people residing in the
area. All these have severe consequences on the ecosystem. Industries are another factor
that affect ecosystems due to the pollution of natural resources they bring about.
11. Conservation of Ecosystem

Slide 31

Slide 32

How can ecosystems be conserved?
Actions to protect the ecosystems have been strongly requested at the international policy level
and community level. The key term here is the sustainable development.
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The Concept of Sustainable Development
Sustainable development is development that meets the needs of the present without
compromising the ability of future generations to meet their own needs. It contains within it
two key concepts:
n the concept of 'needs', in particular the essential needs of the world's poor, to which

overriding priority should be given; and
n the idea of limitations imposed by the state of technology and social organization on the

environment's ability to meet present and future needs.
Source: Our Common Future: Report of the World Commission on Environment and Development
(also called The Brundtland Report)

n Sustainability can be practiced in all areas of human activity. For example, in fisheries,

avoiding overfishing during breeding season will allow stable income from fishing as well as
ensure that the fish will be constantly available.
n Conserving keystone species is crucial as all organisms dependent on it will also survive, thus

it will ensure the survival of the whole ecosystem itself.
n Indiscriminate exploitation of the Earth's resources will lead to depletion. For example, when

water is depleted, it can challenge the survival of all organisms on earth.
n Native flora and fauna keeps the ecosystem in balance. An invasive species can disturb this

balance and even destroy an ecosystem or specific species, as happened in the case of the
dodo.
n Our planet has many areas of ecological significance like the Amazon Forests, Western Ghats,

Great Barrier Reef, etc. They provide numerous services to the organisms on Earth. By
protecting them, we also protect life on earth in all its variety.
n Wildlife species are also key to keep the balance in an ecosystem as some of the examples

mentioned in earlier slide shows. Their protection also ensures the protection of the
ecosystems which they are part of.
n Maintaining the balance in an ecosystem by not disturbing its natural existence is key to the

survival of species on earth.

Slide 33
Slide 33 enumerates some of the actions we can take as individuals and groups to protect the
ecosystem.

Slide 34
Above all, we have to remember that we have only one Earth and it belongs to all of us - all the
organisms that inhabit this planet. Humans may be intelligent enough to exploit those resources,
but it cannot be at the cost of other species and their survival.
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4. Factsheet for Volunteers
For facilitating the 60 minutes session on the theme Ecosystem, it is suggested that you go through
the Factsheet in advance. The Factsheet will help you conduct the session more effectively.

Interesting Facts about Ecosystem
n

Virtually, all of the Earth's ecosystems have been significantly changed through human
actions. These changes have been more rapid in the last 50 years compared to previous
periods. This is due to the unsustainable exploitation of resources by the countries of the
world.

n Extinction of species is a natural phenomenon. One of the most well known extinction on

earth is the dinosaur. In the past 100 years, the rate of extinction of species has increased
phenomenally, so some researches put the rate at 1000 times as compared to earlier periods.
n Adaptation in species is a very interesting field of study. From the simple chameleon that

changes color to the praying mantis that blends with the plant it sits on, from the tiger whose
stripes meld into its environment to the birds that use modern materials like plastic to build
their nests, the variety is amazing.
n It is said that 40% of all fish species are at risk of extinction!
n The Commission on Ecosystem Management (CEM) is one of the IUCN's scientific

commissions. Â CEM is a global network of volunteer experts working on ecosystem
management-related issues such as climate change adaptation and disaster risk reduction.
n More than 25% of the medicines we use originate in rainforest plants. Yet only 1% of

rainforest plants have been studied for medicinal properties. Every second an area of
rainforest the size of a football pitch is cut down, meaning every day we might lose a potential
cure.
n There are amazing things we find in Nature. The Baobab tree (also known as the upside

down tree because it looks like it is planted upside down) can store water in its thick, corky,
fire-resistant trunk in the wet months. Every part of the baobab tree is used: its bark is used
for cloth and rope, the leaves for condiments and medicines, while the fruit, called "monkey
bread", is eaten. Sometimes people live inside of the huge trunks, and bush-babies live in the
crown.
n Plants can also be carnivorous like the Venus Flytrap which traps small insects through an

amazing mechanism and digest them.
n The sub glacial lake sediments in the Antarctica are believed to contain diverse life forms

dating back nearly a hundred thousand years. Research is on to find out more about this.
Fear of contaminating such life forms is a deterrent to such research.
Sources:
http://www.greenfacts.org/en/ecosystems/
http://www.factsbarn.com/facts-about-ecosystems/
http://www.greenpeace.org.uk/blog/forests/9-awesome-facts-about-forests-20140321
http://www.blueplanetbiomes.org/baobab.htm
Http://www.antarctica.ac.uk/press/press_releases/press_release.php?id=2308
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Part 1. Handout at Home
Ecosystem puzzle
With the help of the clues given in the next page, find the answers and encircle them in the word maze. The
words are aligned vertically, horizontally, diagonally and backwards also.
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Clues
1. This includes all the different organisms living in an area along with their physical
environment.
2. These organisms prepare their own food.
3. They feed on other consumers.
4. This process uses sunlight, CO2 and water to produce food and oxygen
5. They eat both consumers and producers.
6. These show many interacting food chains and depict the flow of energy in an ecosystem.
7. These plants can survive in saline water.
8. These organisms eat dead matter.
9. This is an element every organism uses for breathing.
10. Oceans and seas are called ……………. Ecosystems.
11. At the first level, ecosystems can be classified into terrestrial and ………………….
12. The largest terrestrial animal on earth is also a herbivore! Name this animal.
13. Loss of ………………… is a reason for species extinction.
14. This animal appears in the logo of World Wildlife Fund (WWF).
15. The Asiatic lion is found only in this country now.

You can check the answer in the next page.
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Answers:
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Answers
1. Ecosystem
2. Producers
3. Carnivores
4. Photosynthesis
5. Decomposers
6. Foodweb
7. Mangroves
8. Detritivores
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9. Oxygen
10. Marine
11. Aquatic
12. Elephant
13. Habitat
14. Panda
15. India
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Handouts for Students

Part 1. Handout at Home
Act Now to Protect Ecosystems
n Plant trees in your home, school and neighborhood.
n Eat more local food.
n When you visit sanctuaries and parks, be cautious not to disturb the environment.
n Save resources like energy, water, etc.
n Avoid polluting the environment.

Understanding Ecosystem
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Feedback

Feedback

a) Feedback Form for Eco-generation Volunteers
Please take time to give your comments on the 60-minute session. Do not limit your comments to
the questions given in the feedback form. If you have observed anything in the classroom or have
any suggestions that would be beneficial for the program, please mention it in the feedback form.
Feedback may be sent to ecogeneration@samsung.com

Understanding Ecosystem
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Feedback

a) Feedback Form for Eco-generation Volunteers
Date:

Name:
School (Name and location) :
Grade of students :
Number of students :
Name of volunteers :
Please rate each activity from A to D.
A: Excellent B: Good C: Fair D: Poor

1. How do you rate this Eco-generation School Kit on the theme Ecosystem?
a) Setting the Tone—How do I see myself?
A

B

C

D

C

D

C

D

b) Presentation—Ecosystem
A

B

c) Hands-on-Activity—Web of Life
A

B

2. Did you like the structure of this Eco-generation School Kit?
A

B

C

D

3. Was this Eco-generation School Kit helpful in running the event?
A

B

C

D

4. Do you feel the activities in this Air Kit were interactive?
A

Understanding Ecosystem
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Feedback

5. Which activity you think worked best in this Ecosystem Kit? Why was it the best activity?

6. Do you have any other comments to improve the Eco-generation kit series?

Understanding Ecosystem
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Feedback

b) Feedback Form For Students
5 minutes
n Make sufficient copies of the Students' feedback form.
n Distribute them to the students immediately after the 60 minutes session. Give five minutes to

fill up the form.
n Once the forms are filled, collect and keep them in a folder. Feedback may be sent to

ecogeneration@samsung.com

Understanding Ecosystem
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Feedback

b) Feedback Form for Students
5 minutes
Class:

Date:

Name of the School:

1. Did you like the activities carried out?

2. What is one new thing that you have learnt in this session?

3. Which activity did you like the most? Give reasons.

Please return the filled up form to the volunteers from Samsung Engineering /teacher or send us
at ecogeneration@samsung.com

Understanding Ecosystem
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