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Preface

Exploring Science is a set of books and workbooks for classes six and seven which have
emerged out of a science programme initiated at the Rishi Valley Rural Education Centre.  Until
then, like in most other schools in India, science teaching had been confined to the classroom
with the blackboard and the textbook being the only available resources. In 2007, we began the
process of changing this.

Our aim was to create a more relevant and engaging approach to learning science in the middle
school. We wanted to shift the focus of learning science from rote memorisation to a meaningful
and contextually-relevant approach. We wanted to communicate that science was not merely a
collection of facts to be learnt, but an exciting way of studying and understanding the natural
world.

This process took several years. Writing child-friendly material in Telugu, illustrating it, testing it
in the classroom, incorporating teachers’ and students’ feedback, and training rural teachers
was a demanding yet an exciting venture.

Many of the features of this series evolved in response to the realities of  teaching first-generation
learners in a rural classroom. One of the issues that we had to address early on was the inability
of most students to read and comprehend science texts. This led us to embed literacy instruction
into the science classroom.Through exercises in the workbooks, helpful illustrations and scaffolded
vocabulary activities, the material develops a student’s facility with academic language at an
age-appropriate level.

Another feature of the series is the emphasis on developing the skills essential to doing science.
The questions and exercises in the accompanying workbooks guide students in observing,
recording, inferring, reading and writing.

One of the aims of this programme is to help students apply what they have learnt in the contexts
of their own lives and communities. There is a focus on deepening students’ connection with
their natural surroundings and appreciating the the science of everyday things. Activities engage
students with local environmental issues and solutions.

The Telugu material that we used in the rural school was in the form of booklets and accompanying
worksheets for each unit. This version in English is a compilation of that material into a set of
textbooks and workbooks. Parts of these have been used successfully in the Rishi Valley School
since 2008. We hope you enjoy using them as much as we have enjoyed creating them!

Although I have tried to weed out all errors, some would have inadvertently remained. Please do
let me know about those that come to your notice. I would be grateful for your suggestions and
feedback for improving these books.

Kavita Krishna        Rishi Valley  April, 2015
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How to use these books

Exploring Science takes an activity-based approach to learning science. Students learn from
first-hand experiences in their local environment. They develop the skills of systematic observation
and analysis, using easily available material. There is a textbook and accompanying workbook
for Class 6 and Class 7.

This teacher's guide provides suggestions and tips to help you in using Exploring Science
effectively. It is meant to supplement your own experience as a teacher.

Using the textbook

The units in each textbook are divided into two levels. Units are organized so that there is a
gradual increase in complexity, both in content as well as in skills at each of the four levels in
classes 6 and 7. Each unit contains a series of numbered activities and texts. The contents of
each unit are listed at the beginning of the unit. Students can use the contents to track their
progress through the unit.

�

�

This logo in the contents indicates activities, which are difficult or impractical for
students to do on their own, and need to be demonstrated by the teacher. The teacher
would also need to discuss or review some concepts with the whole class. This
logo in the contents indicates such activities.

This logo indicates several types of activities - experiments, field observations,
making models or playing games. Students can follow the instructions and work
together in small groups to do these activities. The exercises in the accompanying
worksheets guide students in observing and recording. You may need to support
them whenever necessary.

This logo indicates texts which are to be read independently by students. The texts
are related to the activities and explain concepts and their applications. The exercises
in the worksheets support students in reading and comprehending what they read.

Review questions at the end of each unit help students to consolidate what they have learnt.
Students should answer these questions independently. They can refer to the textbook as well as
their own workbooks as they do this.

Using the workbook

The workbook contains numbered worksheets which students can complete as they do the
activities given in the textbook.
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The exercises in the workbook have several purposes:

• To guide the student in observing, recording and inferring.
• To guide the student in reading and comprehending science texts.
• To develop the student's writing and drawing skills.
• To continuously assess the student's progress.
• To provide prompt feedback to the student.

The activities in this series expect independent observation and inference by students. This
needs to be supported by classroom discussion which can be done before, during or after an
activity. Suggestions for classroom discussions are given in the teacher's guide based on our
own experience in using these materials.

Using the teacher's guide

The teacher's guide is designed to support you as you teach these units as well as to clarify the
purpose of each unit. The teaching notes could be used while preparing to teach a unit. The
teaching notes for each unit include:

• An introduction which outlines the aims of the unit, how it is linked to other units and
indicates the amount of classroom time the unit would take to complete.

• The objectives of the unit, which give specific details of what students are expected
to learn from the activities. These objectives are intended to help you assess the
progress of your students as well as the effectiveness of the material and your teaching.

• The new vocabulary that is introduced in the unit.
• The material required in the classroom for students to do the activities as well as for

you to conduct demonstrations.
• A lesson plan which shows the order of the activities and describes the purpose of

each activity. The material needed for each activity as well as suggestions for ways in
which a teacher may need to support students are also indicated in the lesson plan.

• Suggestions for conducting a discussion or demonstration.
• Ideas for projects and activities related to this unit which students can do.

Additional assessment worksheets for each unit are included at the end of the teacher's guide
which can be used as required.

Assessment

Continuous assessment and prompt feedback are an intrinsic part of this material. They help the
teacher and the student identify gaps in learning and address them promptly.
There are several forms of assessment in this material:

• Classroom observation of students work by the teacher.
• Assessment and feedback during discussions.
• Worksheets which are corrected and marked regularly.
• Review questions which are done at the end of each unit.
• Assessment worksheets which can be done as tests.



Some questions and answers

Getting started

How long will it take to introduce these materials?

The materials embody ideas that may be new to many students and teachers. Students who are
used to a more traditional way of learning science may find it challenging to work collaboratively
in groups as well as independently. We have found that students adapt readily and enthusiastically
to this approach with some support from the teacher. This may take a few weeks.

Teachers may find it challenging to manage the materials, time, space and students in an activity
based classroom. With some planning and preparation, this approach works as smoothly as
the traditional classroom. Some suggestions on how to prepare your classroom and students
for this approach are given in this guide.

Isn't it a lot of extra work?

Any new approach in the classroom is extra work initially. Sourcing material, organizing the
classroom, establishing classroom processes and orienting students can be demanding as you
begin. Once the initial planning and organization is done, the work begins to go smoothly. We
have found that once this approach is established, students learn more enthusiastically and
more efficiently. This makes teaching easier and more satisfying.

Can't the teacher demonstrate all the experiments and activities to save time and trouble
and material?

There are several reasons why it is essential that students do activities themselves as far as
possible. The skills of handling equipment and material, observation, recording and inference
which are so intrinsic to science, are developed only as students make their own mistakes and
learn from them. Students are also motivated and enthusiastic when they do experiments and
activities themselves. So even though it may seem 'easier' to demonstrate the experiments, an
essential aspect of learning science is lost if students are not allowed to do the activities
themselves.

Isn't it very expensive to provide material for all students?

Most of the material used in the activities are easily available and reusable. If you want to
save further on cost, there are many local sources of free material that you can access. For
example, the local health centre can be the source of used syringes, bottles and tubes. Old
plastic bottles can be cut to make beakers. Discarded electrical appliances can provide wires.

Managing the classroom

We don't have a separate lab for science. How can we do these activities?

All the activities (except the ones that involve field work) can be done in the classroom.

xi



Here are a few suggestions that can help you organize and manage activity based learning in your
classroom:

• Timetable a 'block period' or two continuous periods for science. This ensures that
students have adequate time to set up the classroom, do the activities and clear up
afterwards.

• Plan where you will display material and how the furniture is to be arranged. This can
help students work together effectively in groups as well as minimize unnecessary
movement around the room.

• Keep equipment and materials ready in trays or boxes before class starts. This includes
the material students will use and material that you may need for demonstrations and
discussions.

• Enlist students' help and participation in setting up, managing and clearing up the
classroom. You can allocate duties to students. For example, rearranging furniture,
displaying equipment, clearing up at the end are all tasks that can be done by students.

• Ensure that students know who is responsible for collecting and returning material. Make
sure that students know how to maintain material.

We have found, that with some planning and practice, our students are able to set up a 'lab' in the
classroom in 5 to 10 minutes.

How do I manage so much material?

Since a variety of materials are used in an activity based approach, managing the material is
critical to its success. Again, planning and preparation are essential. This includes organizing
the material as well as training students in how to handle it. Here are some suggestions based
on our experience:

• Have adequate material. Make sure that there is one set for each group of students.
• Organize the materials needed for a unit in one place. For example, each group of

students can have a plastic tray with all the material needed for a unit. This can be
collected at the beginning of the class by a student.

• Store all the material for related units in a box when they are not in use. For example, you
could store all the material needed for the units on ‘Light’ together. This helps to locate
and display material efficiently.

• Instruct students on how to collect and put back material in its right place. Ensure that
they follow these instructions until it becomes a part of the classroom routine.

• Keep one or two students in charge of checking material at the end of class and ensuring
that it is all in good order.

• Demonstrate the use of unfamiliar equipment to students. Make sure they know how to
handle materials correctly and safely.

• Maintain a stock register of all materials. Take stock periodically (at the beginning of a
term or year) so that you can procure things which are needed.

How do I manage students in an activity based classroom?

Establishing and maintaining order in an activity based classroom is essential so that students
can work without disturbance or confusion. Following rules and processes can go a long way in
creating a safe and productive classroom environment.

xii



Here are a few suggestions:

• Discuss and communicate the rules of expected behaviour clearly. These could include
rules like not running in the classroom, handling material carefully, remaining with your
own group etc. It is useful to write these down and display them on a poster. This can be
used to remind students of the rules whenever necessary.

• Be consistent in enforcing the rules especially at the beginning. This goes a long way in
minimizing confusion and disorder.

• Many of the activities are designed to engage students in small group activities. If students
are not accustomed to working in a group they may have to learn to share responsibilities,
take turns and listen to each other. You can help students do this by giving clear
instructions, helping them delegate tasks within a group, and showing them how to listen
respectfully to others.

• You may have to organize the groups so that students work harmoniously.
• Move around the classroom while students are working and observe what they are doing.

If there are doubts or problems that students seem to be having, clarify them to the
whole class.

• Allow students to make mistakes and work with each other together to correct them.

Doesn't the class become very noisy?

When students are engaged in collaborative work, some level of noise in the class is to be
expected. Students may need to be reminded to talk softly so as not to disturb others. They can
be asked to move furniture or material quietly. Good classroom management can ensure that
the noise remains at the low level characteristic of students engaged in purposeful and productive
work.

Sequencing

Can I do the units in any order?

The units have been organized into four levels based on how the concepts in each unit relate to
others. Students will need familiarity with the concepts in earlier units to understand the concepts
in later units.

The relationship of a unit to others is mentioned in the introduction to the unit. If you choose to do
the units in a different order, make sure your students are familiar with the concepts that are
required to understand the unit.

Can I do activities within a unit in any order?

We have found that the correct sequencing of activities is very important in helping students
develop an understanding of concepts. The initial activities in a unit introduce a new concept or
set the context. The activities that follow develop the concept further. Later activities are usually
for the consolidation or application of  concepts.  If you want to change the order in which you do
the activities, refer to the objectives of each activity which are specified in the lesson plan. Notice
the relationship between them. This can help you decide whether to change the order in which
you do the activities.

xiii



Is it alright to modify the activities or introduce new ones?

These activities have been tested in the classroom and revised so that they 'work'. We recommend
that you use them as they are until you feel confident that you have understood the purpose of the
activity and where it fits into the lesson plan. Then you can use your creativity as well as suggestions
from students to modify activities, develop them further or introduce new ones.

Meeting individual needs

How do I handle students who are very slow and lag behind the class?

One of the advantages of this approach is that students of different abilities can be supported.
While the class is working on different activities you will have time to spend with the slower
students. Certain activities and texts could also be made optional for students who are lagging
behind. Since the purpose of each activity is clearly specified, you can choose those that you
feel are essential. Many students who struggle with reading and writing are very competent at
doing practical work or oral work. There are many activities in this material which such students
would benefit from and enjoy.

What should students who finish ahead of the others in the class do?

There are several ideas in the 'Going Further' section of the teaching notes for additional activities.
You can add ideas of your own. Here are some more suggestions for what students who need
more challenge, can do in the classroom:

• Keep books, magazines and newspaper articles on topics related to science in the
classroom. Students could read these and make a short presentation to their classmates.

• Collect or make puzzles or games related to the topic being studied. Crosswords, word
searches and card games are simple examples. Students could also be asked to make
these for their classmates to try.

• Provide paper and drawing material for students to create posters and charts on topics
of interest to them.

Assessment and evaluation

Why are there worksheets for every activity and reading?

The exercises in the worksheets guide students in doing the activities as well as support them in
reading and writing independently. The worksheets also provide a continuous record of a students
progress. We have found that students are more engaged and focused when they have a
worksheet as a tangible record of their work.

How often do I need to correct the worksheets?

Worksheets should be corrected frequently so that students get prompt feedback on their work.
This also helps you become aware of potential misconceptions and difficulties that students
have which are revealed in their written work. Ideally a worksheet should be corrected before a
student begins on the next activity although this may not always be feasible.

xiv
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Introduction
This is one of the three units on plants. Each unit looks at different parts of the plant, their

structure and  function. The three units can be done in any order after a brief introductory
discussion on plants.

This unit  is about leaves. Students will observe and classify a variety of leaves found around
them. They will learn about the structure and function of leaves. They will also learn about some
modified leaves like spines, tendrils and leaves in bulbs.

This unit lays the foundation for “The Living World”, “Habitats”. This unit would take
approximately 8 hours of class time.

Objectives
This unit will help students to:

• Recognize and name the main parts of a leaf: stalk, lamina, margins, veins, midrib.
• Classify leaves in different ways: based on their shape, the type of margin and venation.
• Explain the function of leaves – that they make food for the plant.
• Describe the process of photosynthesis.
• Explain what leaves need for photosynthesis.
• Explain what leaves give out during photosynthesis.
• Explain what transpiration is and how it happens.
• Recognize and name some modified leaves and their functions: spines, tendrils,  bulbs.
• Explain the function of some modified leaves.
• Explain how the leaves of some plants can give rise to new plants (vegetative reproduction).

New Vocabulary
Margin, apex, lamina, stalk, veins, midrib, chlorophyll, photosynthesis, transpiration, carbon
dioxide, oxygen, reticulate vein system, parallel vein system, tendril, bulb, spines, vegetative
propagation.

Materials Required
For each group of students: Old newspapers, crayons, plants to observe, magnifying glass.

For the teacher: A microscope (optional),  plastic bag, string, blade, samples of different
leaves: onion bulb, bryophyllum, tendrils, needle-like leaves etc.

Looking At Leaves
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�����Task
To collect different leaves and classify them based on their shape,
margin and tip.
Key learning
Observing different kinds of leaves.
Leaves can be classified in different ways.
Materials needed
Old newspapers to store leaves.
Teacher’s role
Give instructions (if required) about how to collect leaf specimens
outdoors.
Review the meanings of new terms - margin, apex etc.

Lesson Plan

�����Task
To make leaf rubbings of different leaves.
To identify different types of venation.
To name the parts of a leaf: lamina, veins, midrib, margin, apex.
Key learning
Leaves can be classified based on their venation.
Names of the parts of the leaf.
Materials needed
Old newspapers to store leaves, Crayons.
Teacher’s role
Review the meanings of new terms - lamina, veins, midrib.

����� Task
To read about photosynthesis.
Key learning
Leaves make food for the plant using carbon dioxide, water and
sunlight. This process is called photosynthesis.
Leaves breathe through stomata. They also lose water through
the stomata.
Teacher’s role
Provide assistance with reading tasks (if required)
Review the meanings of new terms - photosynthesis,
transpiration, stomata, chlorophyll.

Leaves Everywhere1

Making Leaf Rubbings2

What Does A Leaf Do?3
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Task
To demonstrate transpiration in a plant.
To review concepts learnt. Show the stomata on a leaf (optional).

Key learning
Plants give out water by transpiration through their stomata.
Materials needed
Plastic bag, string, a plant, microscope (optional).
Teacher’s role
Demonstrate transpiration in a plant.
Show stomata in a leaf under a microscope (optional).
Discuss and review the process of photosynthesis.

����� Task
To read about different kinds of modified leaves: thorns, tendrils,
bulbs and about vegetative propagation by leaves.

Key learning
The leaves of some plants have functions other than photosynthe-
sis. Such leaves are called modified leaves.
Teacher’s role
Provide assistance with reading tasks (if required).
Review the meanings of new terms - modified leaves, thorns,
tendrils, bulbs, vegetative propagation.

Some Special Leaves

Demonstration

4

TranspirationT1

Lesson Plan
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This experiment demonstrates transpiration, the process by which leaves give out water vapour from the
stomata on their surface. Do the experiment during the daytime on a sunny day. This experiment needs to
be set up a few hours before observations can be made.

What you need
A plant, two identical transparent plastic bags, rubber bands or string.

What you have to do
Setting up the experiment

• Show the plant to the students before setting up the experiment. “We cannot see what the
     plant is taking in or giving out easily. So we’ll do an experiment and see if we can

find out what the plant is giving out through its leaves.”
• Make sure the plant has been watered.
• Then tie a plastic bag around a stem which has some leaves.
• Take the second plastic bag, tie it’s opening up and leave it near the plant. This bag is

empty. It  acts as the bag with which you will compare the first one.
Making observations

• After a few hours, ask the students to observe both the bags. The one over the leaves will
have condensed water droplets on the inside. The leaf gives out excess water through its
stomata. This water condenses on the surface of the plastic bag. The second bag will
be dry.

Ideas to talk about
•    Let students observe both the plastic bags.
• Ask them “ What’s do you see in the plastic bag covering the leaves?” (Water droplets)
• “Where did the water come from?” Let students answer.
• If students say that the water may have come from the air outside you can draw their attention
     to the second bag and ask, “But this bag does not have any droplets, although it also is in

the air.”
• If students say it came from the plant, ask them how they can be sure.
• Allow students to answer and discuss their ideas. Guide the discussion so that students

realize that the main difference between the two plastic bags is that one of them has a plant
inside it. The droplets of water on the bag covering the leaves must be because of the
leaves of  the plant which are inside the bag.

• You can remind them: “Leaves give out  water through tiny holes on their leaves called
     stomata. This process is called transpiration.Plants also breathe through their sto-
     mata.”
• You can show them the picture of stomata or draw it on the blackboard. If you have access
      to a microscope this is a good time to show students what stomata look like under the

microscope.
• “How does the leaf get water?” (it gets water from the soil through the roots, stem

 and then the veins.) You could show this to students through a drawing on the black
board.

• “What does the leaf use the water for?” (To make food by photosynthesis.)
• You can review  the process of photosynthesis and transpiration that students have read
       about in the previous card now.

 Demonstration: Transpiration T1
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Ideas for More Activities
Experiments and Investigations

•    Experiment to see that leaves need sunlight to make food: cover part of a leaf with black
     paper and  observe after several days.
•    Look at the leaf under a microscope: observe the stomata, veins etc.

Reading and Writing
•    Read about and observe extraordinary leaves (pitcher plant, forget-me-not etc).

Making and Doing
•    Make designs with pressed leaves.
•    Make designs with leaf rubbings.
•    Get the “skeleton” of a leaf by treating it with pottasium permanganate (or burying it in soil).
•    Make a herbarium.

Going outdoors
•    Observe different kinds of leaf modifications outside (spines, tendrils etc).
•    Collect leaves which have a distinct and strong aroma (eucalyptus, mint etc.) and

investigate why they have a strong aroma.
•    Look at the leaves of common plants we use and classify them based on the type of vein
      system they have: Spinach, Coriander, Fenugreek, Mint, Mango, Radish, Tulsi, Cabbage,
     Sugarcane etc.

Notes

Going Further
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Introduction
This is one of the three units on plants.

In this  unit  about stems and roots, students will observe, classify and study plants
around  them to understand the structure and function of stems and roots.

This unit lays the foundation for “The Living World” and “Habitats”. This unit would take
approximately 8 hours of class time.

Objectives
This unit will help students to:

• Classify a plant as a tree, shrub, herb, creeper or climber based on its size and type of
stem.

• Explain the functions of a stem in a plant: transporting water and nutrients and providing
support.

• Classify roots as taproots and fibrous roots.
• Explain the functions of a root in a plant: absorbing water and minerals from the soil,

anchoring  the plant.
• Give examples of roots which store food for the plant (carrot, radish).
• Explain how roots hold the soil together and help to prevent soil erosion.

New Vocabulary
Herb, shrub, tree, creeper, climber, sap, tap root, fibrous root, soil erosion.

Materials Required
      For each group of students: Old newspapers, magnifying lens.

      For the teacher: Small herb (eg: coriander), red ink, beakers, test tube, blade,
microscope or magnifying lens,  wheat and gram (or kidney bean) seeds, cotton, bowls.

Stems And Roots
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Lesson Plan

Demonstration

�����Task
To observe the colour, texture, size and thickness of the stems of
different plants.
To classify plants as herbs, shrubs, creepers, climbers and trees.

Key learning
Plants have different types of stems.
Plants can be classified based on the type of stem.

Materials needed
An outdoor space with a variety of plants.
Teacher’s role
Give instructions (if required) on how to observe plants.
Review the meanings of new terms - herb, shrub, tree, creeper, climber.

Task
To demonstrate that water moves through the stems to different
parts of the plant.

Key learning
Stems are like pipelines in the plant. Water and other substances
are transported to different parts of the plant through the stems.

Materials needed
A plant with a tender stem (like coriander), a container of water,
coloured ink, blade, microscope (optional).
Teacher’s role
Demonstrate that water moves through the stems to different
parts of the plant.
Explain the main functions of the stem.

����� Task
To read about the functions of the stem.

Key learning
Water and other substances are transported to different parts of
the plant through the stems.
Stems hold up the other parts of the plant.
Teacher’s role
Provide assistance with reading tasks ( if required).
Review the meanings of new terms - sap.

Looking At Stems1

Transport Through StemsT1

What Do Stems Do?2
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Lesson Plan

�����Task
To observe the roots of different plants.
To classify roots as tap roots and fibrous roots.

Key learning
Roots hold on tightly to the soil.
Tap roots have a thick main root.
Fibrous roots have many thin roots.

Materials needed
An outdoor space with a variety of plants.
Teacher’s role
Give instructions (if required) on how to observe roots.
Review the meanings of new terms - tap root, fibrous root.

�����Task
To observe roots sprouting from different seeds.
To differentiate between tap roots and fibrous roots.

Key learning
Roots are the first part of the plant to emerge from the seed
Plants like rice and wheat have fibrous roots. Plants like beans
have tap roots.

Materials needed
Container, cotton, wheat, rice, bean seeds.
Teacher’s role
Soak different seeds in wet cotton wool a few days in advance.

����� Task
To read about the functions of  roots.

Key learning
Roots absorb water and minerals from the soil.
Some tap roots store food made by the plant.
Roots keep plants anchored in the soil.
Roots hold on to the soil and prevent soil erosion.
Teacher’s role
Provide assistance with reading tasks (if required).
Review the meanings of new terms - root cap, soil erosion.

Different Kinds Of Roots3

Observing Roots Grow4

What Do Roots Do?5
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In this experiment children observe water moving through stems. This will help them understand that stems
are like pipes through which water and other liquids can move through the plant.

The experiment needs to be set up one day before observations are made. You can set up the experiment
when the students are watching, telling them what you are doing, and ask them to make observations the
next day.

If this is not possible, you can set up the experiment a day earlier and show the students the experiment
when they come to class. In this case it is important to show them a sample of the same plant which has not
been used for the experiment. Ask students to compare the two plants.

What you need
Test tube, red ink, stem of a herb like coriander, blade, microscope or hand lens.

What you have to do
Setting up the experiment

• Pour water to fill half of a test tube.
• Add 1 or 2 drops of red ink.

       • Put the coriander stem in the test tube and leave it for a day.
• If students are watching this, you can tell them what you are doing. Ask them what they

think will happen to the plant. Ask them for reasons for their predictions.

  Demonstration: Transport Through Stems T1

Making observations
•  Ask students to observe the stem which is in the red coloured water the next day. Ask

“Does any part of the plant look red in colour?” (Yes. The stem will have a reddish
tinge.)

• “Does the plant look fresh or wilted?” (It will look fresh.)
• “Do you think the plant got water?” (Yes.) “ How do you know?” (It looks fresh.)
• You can ask the students to compare this plant with the other plant that was not kept in the

red coloured water.
• “How do you think the plant got a reddish tinge?”  (From the red colour in the

water.)
• “ How do you think all the parts of the plant are getting water and the red

colour?”(From the test tube through the roots and stem.)
• “Let’s see what is happening inside the stem”.
• Take the stem and cut a thin round slice from it at about 2 inches from the base.
• Show students the slice under the hand lens or microscope.
• Ask them “What do you see?” They will see small red coloured spots arranged around the

stem. These are the tiny pipes through which the red coloured water moves through the
stem.

• You can explain how these red coloured spots are the paths through which water passes
through the stem. You can draw a diagram to explain this.
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 Going Further

Ideas for More Activities

Experiments and Investigations
• Experiments to observe geotropism (roots always grow towards the ground).
• Experiments to observe phototropism (stems and leaves bend towards the light).
• Examining the parts of a root with a magnifying glass (root hairs etc).

Making and Doing
• Make designs with pressed leaves.
• Make designs with leaf rubbings.
• Get the “skeleton” of a leaf by treating it with pottasium permanganate (or burying it in soil).
• Make a herbarium.

Going outdoors
• Investigating the layers in a tree trunk.
• Observing tree rings and calculating the age of trees.
• Propagating plants using cuttings from stems etc (vegetative propagation).
• Studying modified stems like potatoes, ginger, cactus etc.

Notes
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Introduction
This is one of the three units on plants.

In this unit about flowers, fruits and seeds, students will observe plants around them to
understand the structure and function of flowers. They will learn that fruit and seeds are formed
from flowers  in flowering plants. They will learn about the structure and function of seeds, how
seeds are dispersed and observe seeds germinate.

This unit lays the foundation  for “The Living World” and “Habitats”. This unit would take
approximately 8 hours of class time.

Objectives
This unit will help students to:

         • Recognize and name the parts of a flower: sepals, petals, stalk, stamen, pistil, ovary,
pollen.

         • Explain the functions of a flower.
       • Explain what pollination is and how it happens.
         • Describe how insects and birds help in pollination and how they in turn depend on flowers.
         • Explain how seeds and fruit are formed from flowers.
         • Describe the functions of a fruit.
         • Distinguish between the word ‘fruit’ and ‘vegetable’.
       • Describe the function of seeds.
         • Describe and draw the  structure of  a dicot seed and name its parts: embryo, endosperm,

seed coat.
         • Explain how seeds are dispersed by wind and animals.
         • Predict the seed dispersal method for a given seed by looking at is shape.
         • Explain what germination is and state the conditions required for germination: air, water,

      sunlight (warmth).

New Vocabulary
Sepals, petals, stalk, stamen, pistil, ovary, pollen, pollination,  embryo, endosperm, seed
coat, seed dispersal, germination.

Materials Required
For each group of students: Old newspapers, blade, microscope or magnifying lens, maize
(or wheat) and gram (or rajma) seeds, cotton, small containers.

For the teacher: Specimens of flowers.

Flowers, Fruits And Seeds
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�����Task
To observe different flowers in their habitat.
To dissect a flower and study its parts.
Key learning
Different insects, birds and animals are attracted to flowers.
A flower has different parts.
Materials needed
An outdoor environment with flowers.
Teacher’s role
Give instructions (if required) about how to observe outdoors.
Review the meanings of new terms - petals, sepals, stamen, pistil,
ovary, stalk, pollen.

Lesson Plan

�����Task
Discuss the function of different parts of the flower.
Introduce pollination and discuss the different ways flowers are
pollinated: by wind, insects, self pollination and cross pollination.

Key learning
Flowers help the plant make fruits and seeds.
The process of pollination.

Materials needed
 A flower with prominent stamens and pistil , wind pollinated
flowers, a diagram of the parts of a flower.
Teacher’s role
Explain the function of flowers and pollination.

�����  Task
To read about  the function of flowers and the process of
pollination.
Key learning
Flowers help the plant make fruits and seeds.
The process of pollination.
Teacher’s role
Review the meanings of new terms.

Observing Flowers1

PollinationT1           Discussion

What Do Flowers Do?2
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Lesson Plan

����� Task
To read about the function of fruits.
Key learning
The functions of fruits and how they are formed.
Fruits protect the seed.
Teacher’s role
Provide assistance with reading tasks ( if required).
Review the meanings of new terms.

�����Task
To study the parts of a seed.

Key learning
A seed has a seed coat, endosperm and embryo.

Materials needed
Different seeds, cotton, bowls, water.
Teacher’s role
 Keep soaked seeds ready before the class.

�����Task
Discussion about seed dispersal and seed germination.

Key learning
Seeds are dispersed by wind, water and animals. They germinate
when the right conditions are available.

Materials needed
Samples of different types of seeds.
Teacher’s role
Discuss the process of seed dispersal and germination.
Show examples of seeds which are dispersed by wind, water or
animals.

      Discussion

What Are Fruits?3

Looking Inside A Seed4

Seed DispersalT2
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����� Task
To read about different ways seeds are dispersed.
Key learning
Seeds are dispersed by wind, water and animals.
Teacher’s role
Review the meanings of new terms.

Lesson Plan

�����Task
To test the conditions needed for seed germination.
Key learning
A seed needs water, air and warmth to germinate.
Stages in seed germination.

Materials needed
Different seeds, cotton, bowls, water.
Teacher’s role
Set up the experiment with students and remind them to observe
the germinating seeds periodically.

More About Seeds5

Seed Germination6
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Begin this discussion by reviewing the concepts and terminology about the parts of a flower. Then introduce
the function of different parts of the flower. Introduce the process of pollination and describe the different
ways flowers are pollinated.

What you need
A flower with prominent stamens and pistil (eg : hibiscus).
Wind pollinated flowers like flowers of grasses.
 A diagram of the parts of a flower.

Ideas to talk about
Review Concepts About Flowers:

• You can ask questions  to review the terminology and concepts students have already learnt
 about flowers. Make sure that these concepts are clear before introducing pollination.

• “You’ve looked inside flowers. What are the main parts of a flower?” (Sepals, petals,
stalk, pistil, stamen, ovary, pollen.)

•  Point to each part of the flower you have and ask them to name it.

Introducing Pollination:
•  “We’re going to discuss what a flower does for the plant.”
•  “A plant needs seeds to grow new plants. These seeds are made by the flower. Letssee

 how this happens.”
•  “A flower has pollen on these stamens.” Use the flower specimen to point out the parts.
•  “What did we see inside the ovary at the bottom of the pistil?” (There are ovules.)
•  “When the pollen from the flower meets the ovules, new seeds start forming in the

ovary. The ovary then starts growing bigger and forms into the fruit of the plant.
Seeds are developing inside the ovary as it is growing bigger.” Point to the ovary.

•  “The pollen needs to be transferred from the stamens to the pistil. This process is
called  pollination. The flower needs help for pollination. Small birds and insects help
it. Lets see how that  happens.”

•  “Insects are attracted to the colours and scents of the flower. Flowers have nectar
inside them which insects like to drink. Insects go into the flower to drink the nectar.  As
they go into the  flower, some stamens are shaken and pollen falls off them onto the
pistil. The flower gets pollinated.” Draw a diagram of self pollination on the blackboard as
you explain this.

•  “There is another way pollination can happen. As the insect sits on the flower, some of
the pollen on the stamens rubs off onto their bodies. When they sit on another flower of
the same type,some of the pollen stuck to their bodies falls off onto the pistil and
pollinates the second flower.” Draw a diagram of cross pollination on the blackboard as you
explain this.

•  “Some flowers depend on the wind to pollinate them. They are not big and colourful
 since they don’t need to attract insects and birds. They have small, unattractive
flowers. The wind shakes off the pollen of such flowers and carries them to the pistils
of other similar  flowers.”  Show the flowers of grass.

• “Can you think of such flowers which are small and unattractive and which may be
 pollinated by wind?” (Rice, grass etc.)

 Discussion: Pollination T1



 18    RVEC

Discussion: Seed Dispersal T2

In this discussion review concepts and terminology about fruits and seed. Introduce seed dispersal and
seed germination.

What you need
Different kinds of seeds : Edible seeds (peanuts, mustard rice etc), inedible seeds (subabul
etc),  silk cotton seeds, seeds with burrs etc.

Ideas to talk about
Review Concepts About Fruits and Seeds:

• “What is a fruit?” (A fruit is the part of the plant that contains seeds.)
• “Is a brinjal a fruit? Why?” (Yes. Because it has seeds inside.)
• “Is a potato a fruit? Why?” (No. Because it has no seeds inside.)
• “Is a peanut a fruit? Why?” (Yes. Because it has seeds inside.)
• “What is the function of seeds?” (New plants grow from them.)

Introducing Seed Dispersal and Germination:
•  “Seeds sprout and grow into new plants. If they grow near the parent plant there may

 not be enough space for them to grow. It will get too crowded and they may not get
 enough water and sunlight. Seeds have to be sent away from the parent plant so that
 they have enough place to grow. This process is called seed dispersal.”

• “Can you think of some ways in which we help a mango seed go far away from the
plant?” (We eat the mango and throw the seed away. If it falls on soil it can sprout
and grow into a new plant.”)

•  “In a similar way many animals eat fruits and drop the seeds far way. Can you name
some examples you have seen?” (Monkeys eat the fruit and drop the seeds. Birds
do the same.)

• “Some animals eat the seeds along with the fruit. But the seeds remain undigested
and come out in their droppings. Have you seen examples of this?”(The droppings of
cows and many  birds have undigested seeds in them.)

•  “Some seeds have hooks on them. As an animal passes by they get stuck to the fur or
feathers of the animal. Have you seen examples of such seeds?” Show example of a
burr. “Later these seeds drop off the animal.”

•  “Can you think of ways in which seeds like this are dispersed?” Show a seed which is
 dispersed by wind like the silk cotton seed. “They are light and shaped in such a way
that the wind can carry them far.”

• “Once the seed falls on soil it waits for the right conditions before it sprouts and
grows into a new plant. When it rains and it is warm the seed sprouts and a baby
plant emerges from the seed. This process of a new plant growing out of a seed is
called germination.”
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Ideas for More Activities

Experiments and Investigations
• Observing the germination of different seeds.
• Observing geotropism with a newly germinated seed.

Reading and Writing
•  Learning about the difference between hybrid and open pollinated seeds.
• Learning how bees make honey from nectar.

Going outdoors
• Collecting different kinds of flowers
• Field trip to observe different flowers and see how they attract insect (markings, scent etc).
• Contrasting flowers which are pollinated by wind and those by insects and birds.
• Collecting different seeds and classifying them based on how the are dispersed.
• Collecting native seeds.

Notes

Going Further
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Introduction
In this unit students learn about the characteristics of all living things as well as the ways
organisms can be grouped based on their similarities and differences. They are introduced to
the scientific classification of living organisms and its importance.

This unit lays the foundation for future work in  “Animals”,  “Habitats” and “The Human
Body”.

The unit would take about 9 hours of class time.

Objectives
This unit will help students to:

• Describe the characteristics displayed by all living organisms (growth, respiration, need
food, get rid of waste, movement, reproduction and respond to stimuli).

• Classify things as non living things and living organisms and give reasons for their
classification.

• Observe and appreciate the diversity of living organisms in their environment.
•     Observe and list some characteristics of organisms (size, appearance, behaviour etc).
• Recognize that living organisms show a wide variation in their characteristics ( size, life
     span).
•     Recognize similarities and differences between organisms.
• Classify organisms into groups in different ways based on their characteristics.
• Explain the importance of classification for studying the living world.
• Identify some of the main taxonomic groups: fungi, plants and animals, invertebrates and

vertebrates, amphibian, fish, reptile, bird and mammal.
• Describe the features of some of the main taxonomic groups.

New Vocabulary
 Diversity, classification, characteristic, fungi, vertebrate, invertebrate, mammal, reptile, fish,
 bird, amphibian, insect, response to stimuli.

Materials Required
 For each group of students: A set of ‘Who am I?’ game cards. (Cards with names of
 different living organisms.)

Any outdoor space for observing organisms (park, field, pond etc).

The Living World
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����� Task
To read about the characteristics of living things.
Key learning
All living things move, breathe, respond to the environment, grow,
reproduce and need food.
Materials needed
 A plant in a pot.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Lesson Plan

Task
To prepare students for a field trip.
Key learning
How to observe organisms in their habitats and record these
observations.

Teacher’s role
Review the characteristics of living organisms. Give instructions for
a field trip to observe organisms.

�����Task
Field trip to observe, list and draw living organisms.
Key learning
Various visible features and behaviours of organisms can be
observed and recorded.
Teacher’s role
Organize a field trip.

        Discussion Going On A Field TripT1

Characteristics Of Living Things1

Observing Living Things2
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Lesson Plan

����� Task
To read about the diversity of life on Earth.
Key learning
There is a huge diversity of species on Earth. Individuals within the
same species also differ from each other.
Teacher’s role
 Provide assistance with reading tasks and review new vocabulary
if required.

Task
To introduce different ways of classifying organisms.
Key learning
Organisms can be sorted into groups in different ways
depending on the criteria being used.
Materials needed
Pictures of some animals.
Teacher’s role
Demonstrate how to sort organisms into groups using different
criteria.

����� Task
To classify organisms  using different criteria.
Key learning
Sorting organisms into groups based on different criteria.
Teacher’s role
Provide assistance with classifying if required.

Diversity Of Life3

Sorting Into Groups4

ClassificationT2       Discussion
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Lesson Plan

How Scientists Classify Living Things5

����� Task
To read about the scientific classification of living organisms and
some main taxonomic groups.
Key learning
Scientists have evolved a method of classifying organisms based
on their characteristics.
Characteristics of some taxonomic groups.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Task
To demonstrate how to play the ‘Who am I?’ game.
Key learning
Reviewing the characteristics of some taxonomic groups.
Materials needed
A set of ‘Who am I?’ game cards.
Teacher’s role
Review the characteristics of taxonomic groups introduced
previously.
Demonstrate how to play the game.

�����Task
To play the ‘Who am I?’ game.
Key learning
Review scientific classification of organisms and the characteristics
of plants, fungi, animals, invertebrates, vertebrates, fish, amphib-
ians, reptiles, birds, mammals.
Materials needed
‘Who am I?’ game cards.
Teacher’s role
Moderate the game if required.

  Demonstration ‘Who Am I?’ GameT3

Who Am I?6
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This discussion preceeds a field trip to observe organisms in their natural surroundings. Review the
characteristics of living things which students have learnt about. Explain how we can observe and note
down the characteristics of living organisms. Give instructions for a field trip in which students will observe
organisms in their natural surroundings.

What you need
 A small plant in a pot.

Ideas to talk about
Review characteristics of all living things:

• “When you look around what are all the living things you can see?” Allow
students to respond.

• “There are thousands of living organisms around us. Some – like the ones you have
 mentioned - are clearly visible to us. Others are so tiny that we cannot see them.”

•  Ask students whether they know about such tiny living things.
• “There are creatures such as amoeba in water, bacteria in the air or in our bodies,

which are too tiny to be seen. We will be studying only the creatures that we can
observe”.

• “What are the characteristics of all living things?” Allow students to respond.
• Ask for examples of how familiar organisms show each characteristic.
• “In this unit you will be studying about living organisms around you.”

Give instructions for a field trip:
• “When we want to study something scientifically we have to learn how to observe it

carefully. You will be observing organisms around you and noting down your
observations. This will help you understand and study them better.”

• You could ask students about previous experiences when they have observed nature
systematically.

• “In the first activity you will be going outdoors on a field trip and observing living
organisms. You have to be very careful and quiet when you do this so that you do not
destroy or disturb them.” “You need to observe at least 5 organisms and note down
their specific characteristics. A characteristic could be the size of a plant or animal,
its colour, what it is doing, where it is etc.”

• “Look at this plant and tell me some of its visible characteristics.” Let students answer.
• Draw their attention to the fact that we are focusing on characteristics that they can directly

observe like size, colour, shape of leaves etc. At this stage discourage characteristics that
students cannot directly observe (like it can make its own food). The emphasis is on helping
students observe carefully.

• “I can note down its size, appearance etc. Its about 20cm tall. It has small green
leaves and yellow flowers. It is growing in mud. I don’t know the plants name so I can
ask some one else or give it a name by myself.”

• “It’s important to note down what you are observing in a systematic way. This helps
you study the plant better.”

• “We can draw an organism to note down what we are observing. The drawing should
show the main parts of its body and be labeled.”

• You can demonstrate how to do this by drawing a labeled diagram of the plant you have in
the class on the blackboard.

T1Discussion: Going On A Field Trip
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In this discussion explain how we can classify organisms in different ways based on the criteria we are
using. Demonstrate how organisms can be classified into groups and how each group can be further
classified into sub groups. This can then lead to a discussion on how and why scientists classify organisms.

What you need
Pictures of some animals (Dog, cow, Parrot, Eagle etc).

Ideas to talk about
Introduce classification:

• “All living things share common characteristics. But every living thing is also
different from all others. Can you think of ways in which a dog is different from a
cow?” (Let students come up with different answers.)

• “There are so many different kinds of living things that we can sort them into groups
 based on their similarities and differences. We call this classification.”

• Demonstrate classification using  a few examples on the blackboard. One example:
Parrot, Eagle, Bees, Grasshopper, Mosquito, Duck, Heron. Lets sort them into two
groups: insects and birds.

• Draw a diagram (with circles) on the blackboard to show these two groups. Put the title of
each group in a circle. Ask students to sort the animals.

• “Lets see if we can sort each group further?” Point to one group (eg: insects) and ask
how these could be further subdivided. You could help students make groups like  ‘Can fly’
and ‘Cannot fly’ and sort.You could do the same thing with the 2nd subgroup ‘Birds’. (Live
near water, live on land only.)

• “When we classify things, we can often classify them into many levels. Within a
particular group we can make further sub-groups, then sub-divide these sub-groups,
and so on.” Point out the two different levels in the example done on the blackboard.

• Take another set of living things. (Example: Parrot, Bat, Cow, Frog, Eagle, Snake, Fish,
Octopus. “We can also sort the animals into more than one group.” (Move on land,
swim in water, fly.) You could ask them to further subdivide each group.

• Also make sure that students understand that that the same set can be sorted in different
ways.You could also draw attention to the  fact that some animals can belong in more than
one group eg: a crow would belong in the group “ animals that fly” as well as in “animals
that move on the ground”.

• Spend adequate time clarifying these ideas. Classification into different groups and levels is
an important skill in science and one that some children at this stage might take time to
grasp.

T2Discussion: Classification
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Classify organisms in different ways:
• “Lets try to sort the organisms you observed on your field trip.” Ask students to name

the organisms and put them on the board. Collect the names of as many distinct organisms
as students have observed.

• Then ask them to suggest one way of classifying them into groups based on characteristics
we can observe.

• You could demonstrate this with some examples on the blackboard if students need.
• You could use criteria for groups like size, where the organism was found, how it moves,

body features (has a tail, no tail) etc.
• “Scientists study and classify all the known living organisms in the world. They do

this in specific ways. This scientific method of classification helps them simplify and
understand the huge diversity of organisms on Earth. It also helps them understand
the relationships between different groups of organisms.”

• “You will be studying about this method of classification later in this unit.”
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The ‘Who am I?’ game allows students to apply the different concepts they have learnt about classifying
organisms. The game is similar to the game “20 Questions” that students may have played earlier. This
game can be played by 2 to 15 students.

Students have to guess the name of a living organisms by asking questions about it. The questions can be
answered by either “Yes” or “No” only. Before you begin the game for the first time, you could review the
scientific classification system they have read about in the previous card. It may be helpful initially to have
the classification chart displayed in front of them when they play the game. Once they are more familiar with
it they may not need it.

Encourage students to use ideas of animal size and appearance as well as the new vocabulary that they
have learnt when they ask questions. Discourage students from randomly guessing the answer. Demonstrate
how to ask relevant questions which can be answered with “Yes” or “No”. This game can also be played
as a review activity at the end of the unit.

What you need

About 15 cards with the names of different organisms on them. Include organisms  from
each group that students have learnt about in their previous work. Make sure the organisms
are ones that students are familiar with.
A sample set could be: Mushroom, Moss, Grass, Neem tree, Cow, Crow, Fish, Lizard,
Snake, Frog, Turtle, Bat, Earthworm, Spider, Butterfly, Bee.
If you have a large class, use a separate set of cards for each group of students.

What you have to do
Demonstrate how to play:

1. Shuffle the cards and place them face down in a pile.

2. A student picks a card but does not look at it.

3. Pin the card to the student’s back, so she cannot see it but the other players can. Now the
student represents the organism whose name is pinned on her back.

4. The student has to guess which organism she represents.

5. She can ask questions which can be answered by a “yes” or “no”. She is allowed 10
questions and 2 guesses only.

6. Demonstrate how to play. Here is how a sample session might be if the card that is picked
up shows “CROW”.

• “Am I a plant?” (NO) •     “Am I an animal?” (YES)
• “Am I a vertebrate?” (YES) •     “Do I lay eggs?” (YES)
• “Am I a reptile?” (NO) •     “Can I fly?” (YES)
• “Am I found nearby?” (YES) •     “Am I bigger than 10 cms?” (YES)
• “Am I brightly coloured?” (NO) •     “Do I make a ‘cawing’ sound?” (YES)
• “Am I a crow?” (YES)

Notice that the questions use the new terms students have learnt like vertebrate, reptile etc.

7. Students can play by themselves in groups. Appoint one student as the referee for each
group if they are playing independently.

T3Demonstration: Game - Who Am I?
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Ideas for More Activities

Experiments and Investigations
•    Observing microorganisms in pond water.

Reading and Writing
•    Story of life : how life evolved on Earth.
•    Is there life on other planets?

Going Further

Notes

Making and Doing
•    Making a ‘Tree of Life’.
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Introduction
In this unit students learn about magnets and their properties. They  classify different materials
as magnetic and non magnetic. They magnetize materials using a magnet. They also identify the
poles of a magnet and explore the different properties of magnetic poles. Students are also
introduced to handling and using a magnetic compass.

It lays the foundation for future work  in the unit “Electricity at Work”.

This unit would take approximately 8 hours of class time.

Objectives
This unit will help students to:

• Identify a magnet.
• Explain the difference between a natural and a man made magnet.
• Distinguish between magnetic and non magnetic materials.
• Identify the poles of a magnet.
• Identify the North pole of a magnet.
• Predict and describe the behaviour of two magnets which are brought near each other.
• Magnetize an object made of a magnetic material.
• Predict whether a given material can be magnetized.
• Use a magnetic compass to find directions.
• Explain how a magnetic compass works.
 • Name some appliances where magnets are used.

New Vocabulary
Magnet, magnetite, natural magnet, artificial magnet, magnetic materials, non-magnetic
material, poles, North pole, South pole, like poles, unlike poles, attract, repel, magnetize,
compass.

Materials Required
For each group of students: 2 bar magnets, a horseshoe magnet, a magnetic compass, a
large sewingneedle, 1 plastic bowl, one set per group of  2 or 3 students, iron filings, steel
paper clips, steel hair clips,  pieces of wood, aluminium, paper, copper wire, iron nails.

For the teacher: Ring magnets, cylindrical magnets (or pictures), string.

Magnetic Attractions
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          Discussion

Task
To introduce magnets.
Key learning
Magnets are objects that attract other materials like iron and
some steels; Magnets can be natural or artificial.
Materials needed
A bar magnet, paper clips made of steel, string,  a paper cup,
iron nails, different kinds of magnets (or pictures): bar, horseshoe,
ring, cylindrical.
Teacher’s role
Discuss what magnets are.

Lesson Plan

����� Task
To read about magnets and how they may have been discovered.
Key learning
Magnets are objects that attract other materials like iron and
some steels. Magnets can be natural or artificial.
Teacher’s role
Provide assistance with reading tasks if required.
Review the precautions to be taken while handling magnets.

����� Task
To classify common materials as magnetic and non-magnetic
using a magnet.
Key learning
Magnetic materials are attracted by magnets, non-magnetic
materials are not.
Materials needed
Different materials:  wood, iron, aluminum. copper, glass,
a bar magnet.
Teacher’s role
Ensure that students recognize what materials they are testing.

Magnetic Or Not?2

Introducing MagnetsT1

What Is A Magnet?1
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�����Task
To find the poles of different magnets using iron filings.

Key learning
A magnet has two poles. The force of attraction is strongest at the
poles of the magnet.

Materials needed
A bar magnet,  a horseshoe magnet, a sheet of white paper,
iron filings.
Teacher’s role
Review what poles of a magnet are.

Task
To demonstrate that magnets always align in the N-S direction
Introducing a compass and it’s use.

Key learning
The North pole of a suspended magnet always points to the North
A compass uses this property of a magnet and is used to find
directions.
Materials needed
Two bar magnets tied to  strings, a sheet of  paper, a magnetic compass.
Teacher’s role
Demonstrate that magnets always align in the N-S direction.
Demonstrate how to use a magnetic compass.

Lesson Plan

Finding Directions With A MagnetT2

����� Task
To read about how a compass works and how it is useful.

Key learning
The North pole of a suspended magnet always points to the
North.
A compass uses this property of a magnet and is used to find
directions.
Teacher’s role
Provide assistance with reading tasks if required.

How A Compass Works4

Poles Of A Magnet3

     Demonstration
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Task
Worksheet to introduce common appliances which  use magnets.

Key learning
Magnets are used in  different appliances we use everyday.
Teacher’s role
Show common objects which contain magnets: pencil boxes, pin
holders etc.

Where Are Magnets Used?7

Lesson Plan

�����Task
To magnetize a needle and identify it’s poles.
Key learning
A magnetic material can be magnetized. It then behaves like a
magnet.
A non-magnetic material cannot be magnetized.
Materials needed
Long needle,  a wooden matchstick or small stick, bar magnet,
iron filings, paper.

Teacher’s role
Review the key learning.
Ask  students how they will test to see if an object is magnetized.

�����Task
To observe how the poles of magnets repel and attract each other.
Key learning
Like poles of a magnet repel each other and unlike poles attract
each other.
Teacher’s role
Review the key learning.

Making A Magnet5

Attraction Or Repulsion?6
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In this discussion introduce magnets as objects that attract materials like iron and steel. Show students a
variety of magnets of different shapes and sizes and introduce natural and artificial magnets.

What you need
A bar magnet, a steel paper clip, string tied to the paper clip, a paper cup, iron nails.
 Different kinds of magnets (or pictures): bar, horseshoe, ring, cylindrical.

What you have to do
Setting up the experiment

• Before the class begins, hide the magnet inside the paper or plastic cup. Keep a clip tied to
a piece of string ready.

• “I’m going to show you something magical today.” Tie one end of the string to a fixed
point (a stone on the table or to a chair etc). Take the bottom of the cup near the clip.

• When the clip sticks to the bottom of the cup, slowly move the cup higher till the string is
taut. Make sure you don’t let the students see what is inside the cup!

• “See how this clip is able to rise upwards. Can you guess how this is happening?”(Let
students guess, but ask them for their reasons)

• “I have something inside this cup that is making this happen.” Take the magnet out of
the cup and show it to the students. “This is a magnet. It attracts the paper clip.” Show
students how the paper clip sticks to the magnet.

• “A magnet attracts other materials too, like these iron nails.” Show the students how
the magnet attracts the nails.

Ideas to talk about
• “Long ago, people found special rocks which could attract materials like iron. They

called these rocks Magnetite.  Magnetite is a shiny greyish black mineral. We call
objects that attract other materials like iron magnets. Magnetite is one of the natural
materials that acts like a magnet.”

• “The magnets found in rocks in nature are called natural magnets. Today we also
make magnets in factories. We call such man-made magnets, artificial magnets.”

• “Magnets come in many shapes and sizes. This one we used is called a bar magnet.”
Show the bar magnet.

• “We have other shapes too like the horseshoe magnet, ring magnets, cylindrical
magnets”. Show each kind of magnet as you name it.

• They all attract some materials like iron and steel. In this unit we will be studying about how
magnets behave.

Discussion: Introducing Magnets T1
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T2

Demonstrate how a suspended magnet always aligns in the North-South direction. Use this phenomena to
explain how a magnetic compass works. Show students how to use a magnetic compass to find directions.

What you have to do

Demonstrating how a suspended magnet behaves

• You could review the observations the students have made in the previous experiments by
asking questions like these: What materials were magnetic? What materials were non-
magnetic? Did the whole magnet attract iron filings equally? Which parts attracted more
filings? What are those parts called?

• “Now we are going to observe another property of magnets.” Suspend one of the
magnets tied to the string above the paper. “Watch carefully how the magnet moves and
where the magnet stops.”

• Mark the direction in which the magnet comes to rest on the paper below it.
• “Let’s do the same with the other magnet and see where it stops.” Suspend the second

magnet tied to the string above the paper. “Watch carefully where this magnet stops.”
• Mark the direction in which the second magnet comes to rest on the paper below it.
• Show both the markings to the students. (The two magnets will stop along the same

directions.)
• “All magnets come to a stop in exactly the same direction when they are free to move.

In fact magnets always come to rest pointing in the North - South direction.”
• “The end of the magnet that points to the North is called it’s North pole. The other

end, which points to the South is called the South pole.” Show the North and South
pole of the bar magnet.

• “Thousands of years ago sailors discovered this  property of magnets and used it to
find their way at sea.”

Introducing a magnetic compass

• Introduce the compass. “This is a compass. It has a magnetic needle inside it. The
needle always aligns along the North-South direction like the magnets did. The
marking on the needle shows which the North is. The opposite end of the needle
points to the South.”

• Show the students the needle and the markings.
• “We can align the N marked on the compass dial with the marking on the compass

dial. Then we can read all the other directions correctly.” Show the students how this
is done.

• You could let students handle the compass and try. Ask them questions like “Can you find
out which direction the classroom door points to?” etc.

 Demonstration: Finding Directions

What you need

Two bar magnets tied to strings, a sheet of  paper, a magnetic compass.
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Ideas for More Activities

Experiments and Investigations

• Locating objects in the room, home or neighbourhood which have magnetic materials
in them.

• Finding iron filings in mud and sand. Observing the variation in the amount of filings in soil
from different locations.

• Seeing how magnetism can be destroyed when you bang or heat a magnetized needle.
• Looking at the magnetic field around a magnet using iron filings.

Making and Doing

• Making a magnetic compass.
• Making different games with magnets (Boat race, Traffic game, Fishing game etc).
• Making magnetic stickers.

Notes

Going Further
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Introduction
 In this unit students learn about familiar materials like wood, paper, cloth, metals and plastics,
 their properties, sources and uses. Easily observable physical properties of materials like
 flexibility, texture and hardness are introduced. (Electrical, magnetic and optical properties are
 introduced in other units.) Students learn to select materials for a particular purpose depending
 on the materials properties. Students also learn about what happens to materials after they are
 thrown away and the importance of reusing and recycling materials.

 This unit follows “Magnetic Attractions”. The unit on “Solids, Liquids and Gases’ and
“Electric Circuits” build on ideas introduced in this unit.

 This unit would take approximately 6 hours of class time.

Objectives
This unit will help students to:

 •   Differentiate between an object and the material that it is made of.
 •   Recognize and name some common materials that they use.
 •   Identify some physical properties of materials: rough/smooth, rigid/flexible, transparent/

  opaque/translucent, magnetic/non-magnetic.
 •   Classify materials based on their properties.
 •   Explain why a particular material is selected for making an object (eg: glass for windows)

  based on its physical properties.
 •   Choose a commonly available material for a specific job and give reasons for the choice.
 •   Describe some properties, uses and sources of common materials like wood, paper, cloth,

  iron  and steel, aluminium, glass, plastics, rubber.
 •   Predict what happens to materials once they are discarded.
 •   Differentiate between biodegradable and non biodegradable materials.
 •      Explain what recycling is and why it is important.

New Vocabulary
 Property, rigid, flexible, opaque. transparent, ore, decompose, biodegradable, recycle.

Materials Required
For each group of students: A set of “Material matching game” cards, samples of different
 materials: aluminum rod, wire and sheet, slab and rod of wood, sheet and rod of plastic, rod
 and wire of steel, copper wire, glass slab and rod etc.

 For the teacher: Plastic and steel tumbler (or any two similar objects made of
 different materials).

Materials Around Us
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Task
To introduce different materials in the surroundings.
Key learning
Objects are made of materials. Identifying common materials.
Materials can be natural or man made.
Materials needed
Objects in the surroundings made of wood, plastic, different
metals, glass, rubber etc.
Teacher’s role
Explain the difference between objects and the materials they are
made of; introduce some common materials.

Lesson Plan

����� Task
To read about natural and manmade materials and identify some
common materials.

Key learning
Objects are made of materials.
An object can be made of several materials.
Identifying common materials in the surroundings.
Teacher’s role
Clarify the difference between objects and the materials they are
made of.

�����Task
To observe some physical properties of common materials.
Key learning
Materials can be hard or soft, rough or smooth, flexible or rigid.
Materials needed
Samples of different materials.

Teacher’s role
Review the meanings of new terms - flexible, rigid.

What Are Things Made Of?1

Feeling Materials2

      Discussion What Are Things Made Of?T1
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Lesson Plan

����� Task
To explain why a particular material is chosen for making an object.
Key learning
 Each material has characteristic properties.
 To make an object we choose a material that has the right properties.
Teacher’s role
 Provide assistance with reading if required.
 Discuss how materials are chosen based on their properties.

Task
To review what students have learnt about material properties.
To discuss how materials are selected for a particular job.
Key learning
Linking the properties of a material to its uses
Materials needed
Samples of a few materials

Teachers role
Review the properties of some materials.
 Discuss how materials are chosen based on their properties.

����� Task
To play a card matching game about the sources, properties and
uses of common materials.
Key learning
Sources, properties and uses of common materials.
Materials needed
“Material matching game” cards.
Teacher’s role
Explain how to play the game (if required) .
Review the sources and uses of different materials after students
complete the worksheet.

The Right Material3

Materials Around Us4

Choosing MaterialsT2     Discussion
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Lesson Plan

Where Do Materials Go?5

����� Task
To read about what happens to materials after they are discarded.
Key learning
Some materials decompose while others do not.
Conserving materials by reusing and recycling them reduces waste.
Some materials can be recycled.
Teacher’s role
Review the meanings of new terms - decompose, biodegradable,
non-biodegradable, recycle.
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The aim of this discussion is to help students recognize that all objects that they use are made of
materials.They learn to recognize and name common materials in objects that are used everyday.

What you need
A steel and plastic tumbler (or any two similar objects made of different materials)

Ideas to talk about
• Show a plastic tumbler and ask what it is. Let students respond.
• Ask what material it is made of. (Plastic)
• Show a steel tumbler and ask what it is made of. (Steel)
• “Each of these tumblers is an object. Each is made of a different material. This one is

made of plastic and this one is made of steel. Steel and plastic are called materials.”
• “Can you name other materials that are used to make tumblers?” (Glass, Brass etc)
• “All the things that we make and use are made up of materials..”
• “Can you name other materials that we see around us?”
• Elicit the names of different materials: paper, wood, rubber, plastic, stone, ceramic, glass,

metal, cloth etc. by pointing to or showing some objects in the classroom.
• Point to different objects in the classroom and ask students what each is made of. Make

sure students have understood the difference between “object” and the “material” it is made of.
• Point out that an object can be made of several materials. For example a pencil box may be

made of plastic and metal, a book may be made of paper, cloth and ink.

  Discussion: What Are Things Made Of? T1
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 Discussion: Choosing  Materials T2

In this discusion review some easily observable physical properties that students are familiar with (flexible/
brittle, hard/soft, transparent/translucent/opaque, colour, texture etc) and explain that to make anything we
choose a material that has the right properties.

What you need
Samples of a few materials: piece of stone, metal wire, rubber band, paper, aluminium wire,
aluminium rod.

Ideas to talk about
What is a property:

• Show any one  material to the students: eg stone and ask “What material is this?” (Stone)
• You may point out one property of  stone. “Stone is rigid. It does not bend or change

shape when you squeeze it.” Show this with gestures as you introduce the word.”Being
rigid is a property of stone.”

• Ask the students, “ What other properties does stone have?” Elicit “describing words”
like: ‘hard’, it’s colour, texture, opaque etc. You could write them on the blackboard.
Focus on words that describe physical properties. You could also remind students about
properties they have learnt about earlier like opaque/transparent, magnetic and non
magnetic.

• You may show another material eg: cloth and ask the students to tell you it’s properties.
(flexible, soft, it’s colour, rough, translucent etc.) Make sure that they are using words that
describe physical properties that they can observe.

• Do this for a few more materials from the samples you have till you are sure that the
students have understood the concept of “the property of a material”.

• Ask the students which materials are hard and which are soft. List them out in two
columns. Ask the students which materials are rough and which are smooth. List them out
in two columns.

• Tell them that sorting materials based on a particular property is called classifying materials.
“We classify and study the properties of materials so that we can understand them
better.”

• “Sometimes the same material has slightly different properties depending on the
shape it is made into.” You can show a piece of aluminum wire and say “ This is flexible.
It bends easily.”Show a rod of aluminum and say, “This is less flexible. It is harder to
bend. So, although aluminum is a flexible material, its shape can make it less
flexible.”

Choosing the right material:
• “Look at this pencil box. What is it made of?”(Plastic.)
• “Would we make a pencil box with glass?” (No) “Why not?” (It would break easily.)
• “Why is it made of plastic?” Let students answer. (It does not break easily. It is light.

It is cheap, has attractive colours.) Write these properties on the board.
• “All these properties of plastic make it a good material to use for a pencil box.”
• “When we want to make an object we choose a material that has the right properties.”
• “What other materials can you use to make a pencil box?” Let students answer. For

each answer ask them to give one property of that material that makes them choose it.
• You could discuss similar examples from everyday objects and materials until students

grasp the idea.
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Ideas for More Activities

Experiments and Investigations
• Bury different materials in soil and observe how long they take to decompose.

Reading and Writing
• Read about the life cycle of different materials (raw materials, production process, uses)
• Write the autobiography of an object.

Making and Doing
• Making handmade paper from waste materials.

Going outdoors
• Interview and observe people who work with materials: potter, tailor, carpenter, metal

worker etc.
• Visit a material production unit (weaver, factory, etc).
• Find out what happens to different materials that are discarded - paper, plastic, aluminium,

iron etc.

Going Further

Notes
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Introduction
In this unit students learn about measurement with an emphasis on measuring lengths. They
measure the lengths of different objects using standard as well as non standard units. Students
will understand the need for standard units and will be introduced to the metric system of
measuring lengths. They learn the correct way of using a ruler and a tape measure. The
importance of aligning with the zero mark on a scale, rounding to the nearest mark and
avoiding parallax error will be highlighted. Students will  be introduced to the concept of
precision. Students will also be introduced to other familiar physical quantities and the units
used to measure them.

This unit lays the foundation for future work in measuring other physical quantities.

This unit would take approximately 8 hours of class time.

Objectives
This unit will help students to:

• Explain the need for measurement in daily life.
• Measure lengths using non standard units like a handspan, paces etc
• Explain what a unit is, and why it is necessary.
• Explain the need for standard units.
• List different standard units used to measure lengths.
• Choose an appropriate unit to measure the length of objects.
• Use a ruler and a tape measure correctly to measure lengths: use of zero mark,

rounding to the nearest mark, avoiding parallax error etc.
• Measure the length of curved lines and the circumference of rounded objects.
• Choose an appropriate tool for measuring a given length.
•    Determine the range and precision of the tool (what are the largest and smallest quantity it

can measure correctly).
• Name other physical quantities that are measured in daily life and the tools used to

measure them.

New Vocabulary
 Unit, standard unit, metric system.

Materials Required
For each group of students:  Ruler, tape measure, string.

 For the teacher: Different rulers (marked in inches, cms, mms), 6” ruler, 12” ruler, broken
ruler, tape measure.

Measurement
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����� Task
To read an introduction to measurement.
Key learning
Measurement is used to know the size or quantity of something.
Measurements are made using a unit.
Teacher’s role
Provide assisstance with reading if required.
Give examples of measurement and common units.

Lesson Plan

����� Task
To read about standard units and their significance.
Key learning
Standard units remain the same at all times and in all places.
The standard units of length in the metric system are mm, cm, m
and km units.
Teacher’s role
Review the relationship between mm, cm, m and km.

Task
To demonstrate the correct way to measure lengths.
Key learning
The object has to be aligned with the zero on the scale.
The measurement should be rounded to the nearest marking.
Each measuring instrument has a maximum and minimum quantity
it can measure.
Materials needed
A ruler, a tape measure.
Teacher’s role
Demonstrate the correct way to measure lengths.

Using The Right Unit2

Learning To MeasureT1

What Is Measurement?1

   Demonstration
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Lesson Plan

����� Task
To read about how to measure correctly using a ruler.
Key learning
 The object has to be aligned with the zero on the scale.
The measurement should be rounded to the nearest marking.
The precision of a ruler depends on how close the markings are.
Teacher’s role
 Review concepts if required

�����Task
To use a tape and string to measure different lengths.
Key learning
Correct use of ruler, tape measure and string to measure lengths.
Determining the maximum and minimum quantity a tool can measure.
Avoiding parallax error.
Materials needed
A ruler, a tape measure, string.
Teacher’s role
Review how to avoid parallax error.

�����Task
To use a ruler, tape and string to measure the lengths of  curves.
Key learning
Using a string and a ruler/tape measure to measure curved lines and
objects.
Materials needed
A ruler, a tape measure, string.
Teacher’s role
Assist with using a string to measure curves.

Learning To Measure Correctly3

Measuring Curves5

How Long Is Your Room?4
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Lesson Plan

What Else Do We Measure?6

����� Task
To read about different quantities and the units used to measure
them.

Key learning
Quantities like weight and volume are measured using appropriate
instruments and units.
Teacher’s role
Give examples of different quantities and the instruments used to
measure them.
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Before showing students the correct way to use a ruler to measure lengths, review  the concepts of a unit,
standard units and  conversion between metric units of length.When showing students how to measure
correctly using a ruler, highlight the importance of positioning the object at zero, rounding to nearest mark
and avoiding parallax error. Students should also learn to determine the  range (maximum and minimum
length it can measure) of  the instrument.

What you need
 Different rulers (marked in inches, cms, mms), 6” ruler, 12” ruler, broken ruler, tape measure.

Ideas to talk about
Review:

• Review need for a unit, standard units, standard units of length, metric units of length.
Using a ruler:

• Show different rulers and ask what unit they are measuring in. Discuss the concept of
different standard units to measure lengths: inches, cm, mm.

•     Review the relationship between different metric units of length.
•     Show different rulers and ask what maximum length they can be used to measure (by

taking a single reading).
• Show a tape measure and ask what maximum length it can be used to measure.
• Show how to use a ruler correctly. Use the blackboard (or a chart) to illustrate the idea of

aligning with zero, rounding to the nearest mark etc.
• Show and explain the difference in precision of a ruler with a cm scale and a mm scale.

Parallax error:
• Illustrate parallax error by asking students to look at a particular object with the right eye

closed and then with the left eye closed. Ask them to notice how the object seems to be in
a different place.

• Demonstrate this using a ruler to measure a length. Ask 3 students to look at the markings
on the ruler from 3 different positions and call out the measurement.

• Explain how we can read the wrong measurement if we look at the scale from the wrong
position. It has to be looked at from vertically above.

T1Demonstration: Learning To Measure
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Ideas for More Activities

Making and Doing
• Making working models of weighing machines.
• Making working models of intruments to measure time (pendulums, sand clocks, sundial).

Going outdoors
• Collecting different non standard measurement tools being used in daily life.

Going Further

Notes
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Introduction
In this unit students learn about mixtures and ways of separating them. The first part of the unit
focuses on mixtures and on solutions as a special kind of mixture. Students will classify
common substances as soluble and insoluble by testing them.The idea of solubility and
saturated solutions is introduced. The second part of the unit looks at some common ways of
separating the constituents of mixtures: handpicking, sieving, decanting, filtration, evaporation
and chromatography. The focus is on the application of these methods in everyday life.

This unit builds on concepts and skills learnt in the unit on “Measurement”. The units “Solids,
Liquids, Gases”, “Soil”, “Properties of Water”, “Using Water”, “Air” and “Chemical Changes”
build on concepts introduced in this unit.

This unit would take about 9 hours of class time.

Objectives
This unit will help students to:

•    Recognize that a mixture is a combination of two or more substances in which the
     properties of the individual constituent substances do not change.
•    Identify mixtures around them.
•    Differentiate between homogenuous and heterogenuous mixtures.
•    Identify some homogenous and heterogenuos mixtures, suspensions and solutions.
•    Recognize a solution as a transparent mixture in which the constituents cannot be seen
     separately.
•    Recognize a suspension as having solid particles suspended in a liquid.
•    Identify the solvent and solute in solutions they make.
•    Test and classify common substances as soluble or insoluble in water.
•    Make a saturated solution and explain what it is.
•    Identify different ways of separating mixtures used in daily life (Handpicking, sieving,
     winnowing, sedimentation and decanting, filtration, evaporation)
•    Recognize that the method chosen to separate a mixture depends on the properties of its
     constituents.
•   Use paper chromatography to separate colours in black ink.
•   Choose  the appropriate method of separation depending on the mixture.

New Vocabulary
Mixture, homogenuous mixture, heterogenuous mixture, solution, suspension, solute,
solvent, saturated solution, soluble, insoluble,  sieving, winnowing, sedimentation and
decanting, filtration, evaporation, chromatography.

Materials Required
For each group of students: Test tube stand, test tubes, small spoon, beaker, filte paper,
glass rod, funnel, used refil, black ink, mud, turmeric, salt, chalk powder, copper sulphate,
urea, water.

For the teacher: Samples of different mixtures, paint, spirit lamp, petri dish, tripod, wire
gauze, salt, water.

     Mixing And Separating
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Lesson Plan

       Discussion  Introducing Mixtures

 What Is A Mixture?1

Task
To introduce the concept of a mixture through everyday examples.
Key learning
Mixture, components of a mixture.
Properties of a mixture, types of mixtures.
Materials needed
Samples of different mixtures (soil, edible mixtures etc) paint,
milk, mud and water, salt and water.
Teacher’s role
Introduce the concept of a mixture through everyday examples.
Explain the properties of mixtures.

T1

����� Task
To read about mixtures in everyday life.
Key learning
Properties of a mixture.
Examples of mixtures in everyday life.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

�����Task
To test which substances dissolve in water (chalk, mud, salt,
cooking soda, turmeric etc).
Key learning
Concept of solvent, solute and solution.
Classifying substances as soluble and insoluble.
Materials needed
Test tubes, test tube stand, spoon, salt, copper sulphate, chalk
powder, turmeric, mud, urea, water.
Teacher’s role
Show students how to use a test tube and a test tube stand.

 What Dissolves?2
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Lesson Plan

Types Of Mixtures3

�����Task
To read about different kinds of mixtures.
Key learning
Difference between homogenuous and heterogenuous mixtures.
Solutions and suspensions.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

����� Task
To read about air, water and soil as mixtures.
Key learning
Air, water and soil are all mixtures.

Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Mixtures In Nature5

����� Task
To test how much salt dissolves in a given quantity of water.
Key learning
A saturated solution cannot dissolve any more of the solute.
Solubility changes with temperature.
Materials needed
Test tubes, test tube stand, spoon, salt, water, spirit lamp.
Teacher’s role
Heat a saturated solution and show how solubility of salt in water
increases with temperature.

How Much Dissolves?4
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Lesson Plan

Separating Mixtures6

����� Task
To read about commonly used methods of separating mixtures.
Key learning
Handpicking, threshing, winnowing, sieving, filtration, decanting.
Teacher’s role
Provide assistance with reading tasks and review new
vocabulary if required.

 Cleaning Muddy Water7

�����Task
To separate mud from muddy water.
Key learning
Application of filtration, sedimentation and decantation in cleaning
muddy water.
Teacher’s role
Provide assistance with tasks if required.
Review new vocabulary.

              Discussion

Task
To introduce commonly used methods of separating mixtures.

Key learning
Handpicking, threshing, winnowing, sieving, filtration, decanting.
Materials needed
Sieves.
Teacher’s role
Introduce separation of mixtures through everyday examples.

Separating MixturesT2
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Lesson Plan

Where Does Salt Come From?8

����� Task
To read about the process of making salt from seawater.
Key learning
Application of filtration, sedimentation and evaporation in the
process of making salt.
Teacher’s role
Provide assistance with reading tasks if required.

 How Many Colours Can You See?9

�����Task
To separate the colours in black ink using paper chromatography.
Key learning
Chromatography.
Materials needed
Beaker, filter paper, old refil or stick, black ink, water.
Teacher’s role
Provide assistance with tasks if required.

      Demonstration

Task
To demonstrate the separation of salt and water using evaporation.
Key learning
Evaporation.
Materials needed
Spirit lamp, tripod, petri dish, salt, water.
Teacher’s role
Demonstrate the separation of salt from a mixture of salt and
water by evaporation.

 Separating Salt From WaterT3
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In this discussion students are introduced to the concept of a mixture through everyday examples. The
properties of mixtures are also discussed. Students are shown different types of mixtures: heterogenuous
mixtures, solutions and suspensions.

What you need
An edible mixture, some soil, three beakers, stirrer, sand, water, milk (or poster paint), salt.

Ideas to talk about
• You could distribute some edible mixture to children (eg: puffed rice with peanuts etc).
• Ask them what’s in it. Ask them how we make it.
• Then introduce the term “Mixture” as anything that is made of several different substances

put together.
• Ask them for examples of other mixtures they have encountered.
• You can introduce the idea that soil is also a mixture. Show them some soil and ask what

constituents we can see in it.(Sand particles, some decomposed material, some small
stones etc.)

• Take some water in a beaker and add some sand to it. Show the children how most of the
sand always settles to the bottom when you stir it and let it stand. Tell them “This is a
mixture of sand and water. This is a kind of a mixture in which the constituents can be
seen separately.”

• Take some clean water in a beaker and add a few pinches of salt to it. Stir it well and
wait a few seconds. Ask the children if they can see any salt. Ask “Where did the salt
go?” (Dissolved in the water.)

• You can let them taste a drop of the solution. Ask if they can taste the salt. (Yes) Tell them
“Although you can’t see the salt, you know it is there because you can taste it.”

• You can tell them “This is another kind of a mixture. We cannot see the constituents
separately. But we can sense that they are there. It is transparent. This kind of special
mixture is called a solution.”

• Take some water in a beaker and add some poster paint to it. Stir it well and wait a few
seconds. Ask the children if they can see the paint separate from the water.

• Point out that in this mixture the paint and water can’t be seen separately. But the mixture is
not transparent. This kind of a mixture is called a suspension. Paints are suspensions of
pigment particles in water.

• Point to the first beaker and ask “Can we add more sand to the this mixture?”(Yes)
• “Can we add more water?” (Yes)
• Point to the second beaker and ask, “What about to the second mixture?” (Yes)
• Point to the third beaker and ask, “What about to the third mixture?” (Yes)
• Say “In a mixture we can add more or less of the constituents.”
• “We can also separate the water from the sand” You could decant and show them.
• “There are ways we could separate the salt from the water and paint from the water.

In a mixture we can usually separate the constituents.”

Discussion:  Introducing Mixtures T1
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The need for separating the constituents of a mixture is introduced in this discussion and different methods of
separation are introduced.

What you need
Picture cards: with pictures of handpicking (rice being cleaned), sieving (flour, sand for
building), sieves with different hole sizes, threshing, filtering (tea), winnowing.

Discussion: Separating Mixtures

Ideas to talk about
• “Have you ever seen your mother cleaning the rice before cooking it? What does she

do? Why does she do it?” Elicit the idea that we clean rice to separate the impurities like
small stones so that the that we have rice that is edible.

• “Stones and rice grains are mixed up. We separate out the unwanted components so
that we can get the cleaned substance we want.”

• Ask “Can you think of other examples where we separate the components we need
from the components we don’t need when they are mixed up?”

• Elicit examples from the students.
• In each case ask which is the component we want and which is the one we don’t need.

You could introduce examples if necessary, using pictures, like sieving flour, threshing
grains, filtering tea etc.

• Show the picture of rice being cleaned and say “This way of separating out the stones is
called handpicking. Can you think of other examples where we use this method?”

• Elicit examples from the children (picking chillies out of food, picking out nuts from a
mixture etc)

• “Can we use handpicking to separate out the bran and grit from flour?” (No) “Why
not?”

• Elicit the reasons (The bran and grit is too small to pick up easily, there are usually
too many particles to be separated.)

• Ask “What kind of components can we separate by handpicking?” (They should be
clearly visible. They should be large enough to hold.)

• “What would you do if you wanted to separate the mixture of flour and bran?”
• Elicit the answer. (Sieving)
• You could show pictures of sieves with different hole sizes and ask how they are different

from each other. “Why do we need different sizes of holes?”
• “Can you think of other examples where you would use sieving to separate the

components?” (Sand and pebbles, etc.)
• “What kinds of components could you separate from a mixture using a sieve?”
• Help the children figure out the answer by using examples and questions.

(When the sizes of the particles of the 2 components are different.  The particles
are too small to pick out.)

• “What do you use when you want to filter tea?” (show the picture)
• Elicit the answer. (Use a filter.)  Say “This method is called filtering or filtration.”
• Ask “In what ways is it the same as sieving?” (A filter is similar to a sieve. It has a

mesh that keeps back large particles.)
• “In what ways is it different from sieving?” (It is used to separate solids from

liquids.  The size of the holes in the mesh can be very small.)

T2
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• “Can you think of other examples where we filter mixtures?” (Filtering seeds out of
lemon juice. Filtering milk if it has any particles floating on it.)

• “Let’s look at another way we separate things. What do we do with the paddy after
we harvest it?” Show a picture of threshing. (We beat the stalks to loosen the grains
so they separate and fall off from the stalks.)

• “This method is called threshing. Have you seen it ? It can be done by a person or a
bullock or a machine.”

• “Once you have the grains how do you separate the husk? Have you seen it being
done?” Show picture of winnowing.

• “This method is called winnowing. Can you think of other examples where we use
this?”

• Elicit examples like blowing the rubbed of skins from peanuts etc.
• “What kind of components can you separate using winnowing?”(One is light and

can be blown away.)
• Review the different methods discussed so far.
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This demonstration shows how a solid (salt) dissolved in a liquid (water) can be separated by evaporation.

What you need
Bowl or other container, stirrer, petri dish, metal plate,  metal mesh, tripod stand, tongs
spirit lamp, salt and water.

Ideas to talk about
• Review the different ways in which students have separated a solid (mud) from water in the

previous experiment.
•    Ask them, “Can we use filtration or sedimentation and decantation to separate a
      solid which is dissolved in water?” (No)
•    Ask them, “Why not?” (The salt particles are not visible. They are too small even

to see.)
•   “I am going to show you another method of separating a solid from a liquid. We can
      use this method even for solids which are completely dissolved in a liquid.”

What you have to do

•   Dissolve about 2 teaspoonfuls of salt in 50ml of water in the container. Ask students what
  this mixture is called. (A salt solution.)

•   Take about 2  tablespoons of this salty water in the petri dish. Tilt the petri dish around so
  that the solution is spread out evenly in the petri dish.

• Place the petri dish on the metal mesh on the tripod stand.
• Place the spirit lamp under it and light the lamp.
• Ask students to observe the salt solution in the petri dish as it begins to boil.  “What do you

see rising above the dish? “ (Water vapour.)
• Use a pair of tongs to hold a cold metal plate over the vapour close to the dish.
• Ask students, “What do you see on the plate?” (Water droplets.)
• Wait for all the water to evaporate and then put out the flame. Ask students, “What do you

see in the dish?” (Salt or a white powder.)
•  Let it cool down. Take some particles from the dish and ask students to taste it. Ask

students, “What does it taste like?” (Salt.)
• “We have have separated the salt from the salty water. This method of separation is

called evaporation. Water evaporates when it is heated but the salt does not. It
remains in the dish.”

Demonstration: Separating Salt From Water T3
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Ideas for More Activities

Experiments and Investigations
• Experiment to observe how heating the solution increases the  solubility of a substance.
•     How cooling it makes the solute separate from the solution.
• Making crystals.

Making and Doing
• Making a solar water distiller.
• Making a water filter.

Notes

Going Further
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Introduction
In this unit students learn about the three states of matter -  solids, liquids and gases. They
classify materials as solids, liquids or gases. They learn about the properties of these three
states of matter and how substances change from one state to the other.

This unit links to the other physical properties of materials they have studied in “Materials”.
The unit on “Chemical changes” and “Mixing and Separating” link to this unit. Concepts
developed in this unit are extended in the units on “Water”, “Soil” and “Air”.

This unit would take approximately 8 hours of class time.

Objectives
This unit will help students to:

• Classify materials as solids, liquids or gases.
• Describe the differences between solids, liquids and gases in terms of their observable

properties.
• Recognize that solids have a fixed shape and volume.
• Recognize that liquids flow, have a fixed volume and do not have a fixed shape.
• Measure the volume of a liquid using a measuring cylinder.
• Recognize that gases flow, are compressible (volume can change) and do not have a fixed

shape.
• Recognize that mixtures can have substances that are in different states.
• Explain what evaporation is (a liquid substance changing to its gaseous form).
• Give examples of evaporation around us.
• Explain what condensation is (a gas changing to its liquid form).
• Give examples of condensation around us.
• Explain what melting is (a solid substance changing to its liquid form).
• Give examples of melting around us.
• Explain what freezing is (a liquid substance changing to its solid form).
• Give examples of freezing around us.
• Explain some common everyday phenomena based on change of state (drying of clothes,

melting of ghee etc).

New Vocabulary
Solid, liquid. gas, melting, freezing, evaporating, condensing, boiling.

Materials Required
For each group of students:  Plastic syringe, measuring cylinder, two different containers,
spoon, glass, mug, beaker, sand, small stones.

For the teacher: Some solids, some liquids, candle, agarbathi, matchbox,  measuring cylinder.

     Solids, Liquids And Gases
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Lesson Plan

States Of Matter1

����� Task
To read about the three states of matter.
Key learning
Substances exist as solids, liquids or gases. Solids have fixed
shape and volume, liquids have variable shape and flow,
gases flow and spread easily.
Teacher’s role
Provide assistance with reading tasks and review new
vocabulary if required.

          Discussion

Task
To introduce the three states of matter.
Key learning
Solids have fixed shape and volume, liquids have variable
shape and flow, gases flow and spread easily.
Material needed
Some solids, some liquids, agarbati, matchbox.
Teacher’s role
Initiate class discussion on the states of matter and
properties of solids, liquids and gases.

Solids, Liquids And GasesT1

Liquids And Gases2

����� Task
To observe liquids and gases when they are compressed.
Key learning
A gas is compressible and has a variable volume while a liquid is
incompressible and has a constant volume.
Material needed
Syringe, water.
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Lesson Plan

����� Task
To observe substances in two different states of matter in
mixtures.
Key learning
Powders are solid particles with air trapped between them.
Many substances are mixtures in which there are different states.
Material needed
Beaker, small stones, sand, water, measuring cylinder.

Teacher’s role
Discuss what powders are.

Mixing Solids, Liquids And Gases4

         Demonstration

Task
To demonstrate the use of a measuring cylinder.
Key learning
Scale, range of measuring cylinder. Reading the lower meniscus.

Material needed
Measuring cylinder, water.
Teacher’s role
Demonstrate the correct way to use a measuring cylinder.

Using A Measuring CylinderT2

����� Task
To use a measuring cylinder.
Key learning
Correct use of a measuring cylinder to measure liquid volumes.
Material needed
Measuring cylinder, bottles, spoon, glass, mug, water.
Teacher’s role
Assist students in taking readings correctly.

How Much Liquid?3

•
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Lesson Plan

Changing States5

����� Task
To read about the change of state between solids, liquids and
gases.
Key learning
Evaporation, condensation, melting and freezing with examples.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

           Demonstration

Task
To demonstrate how matter changes from one state to the other.
Key learning
Evaporation, condensation, melting and freezing.

Material needed
Candle, matchbox, kerosene in a small bottle.

Teacher’s role
Discuss and demonstrate change of state with examples.

Changing StatesT3
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In this discussion the three states of matter, solids liquids and gases are introduced with examples. The
observable properties of these three states are also discussed.

What you need
 Some solids like a stone, a piece of wood, a piece of chalk, some liquids like water, oil,
agarbati, matchbox.

Ideas to talk about

Introducing solids, liquids and gases:

• “There are many different  materials and substances around us. Can you name
some?” (Air, water, stones, sand, rocks, chalk etc.)

• “Each of these substances is either a solid, a liquid or a gas.”
• Students would already be familiar with the words ‘solid’, ‘liquid’ and ‘gas’. You can show

them familiar substances and ask them whether it is a solid, liquid or a gas.
• You can use objects like a piece of wood, chalk and stone to show solids. You can use

water and ink as examples of liquids. You can light an agarbathi or a candle and show them
the smoke as an example of a gas.

• You can ask students to give more examples of solids, liquids and gases.
• “All substances and materials on Earth are either solids, liquids or gases. Some

substances are mixtures of solids and liquids. Can you think of an example of such a
mixture?” (Sambar, muddy water etc) “Some substances may be mixtures of solids
and gases or liquids and gases. Can you think of an example?” (Soda is a mixture of
gases and liquids. Air is a mixture of gases and solid particles)

Properties of solids, liquids and gases:

• “What kinds of substances do we call solids?” Let students respond. Elicit the idea that
solids have a fixed shape and volume. They cannot flow. You can use an example (like a
stone) to explain this if required.

• “Solids have a fixed shape. They do not flow.”
• “What properties do gases have?” (They can flow, they do not have a fixed shape.)
• You can show them the smoke from the agarbathi to demonstrate this.
• “Can you smell the smoke from this agarbathi at the other end of the room? This

happens because a gas like this smoke can spread easily because it flows to occupy
space.Even after I put off the agarbathi and there is no fresh smoke coming out, the
smell will spread throughout the room. A gas like this smoke expands to fill all the
space it can find. It does not have a fixed volume.”

• “Gases do not have a fixed shape or a fixed volume. They flow easily.”
• “What properties do liquids have?” (They can flow, they do not have a fixed shape.)
• “Liquids can flow. They take up the shape of the container into which you pour

them.” Demonstrate this by pouring water from a bottle into a glass.
• “Does the water spread all over the room like the gas did?” (No)
• “The volume of water remains the same.”
• “A liquid can flow and change its shape. But the volume of a liquid remains the same.

We can measure the volume to make sure. We’ll learn how to do that in this unit.”

Discussion: Solids, Liquids And Gases T1
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T2

The correct use of a measuring cylinder to measure the volume of liquids is demonstrated. Students need to
be made aware of the maximum and minimum volume that the measuring cylinder can be used to measure.
They learn how to find out what each gradation on the scale represents. They also need to learn how to
take the correct reading by placing the measuring cylinder on a flat surface and looking at the lower menis-
cus.

What you need
Pictures or samples of litre (or smaller) measures of volume, syringes etc used in daily life. A
measuring cylinder, bottle, a  glass partly filled with water.

Ideas to talk about

Demonstrating the use of a measuring cylinder:

• “In the last activity you saw that the volume of a gas can change but that of a liquid
cannot. We will learn how to measure the volume of a liquid accurately.”

• “What are the different ways that you have seen liquids being measured?” Let students
respond. You can show them different containers used for measuring liquids in daily life like
the litre (or ½ litre) measures used to measure milk, the way we measure volume of
medicine in a syringe etc.

• You could review the units of measuring volume: litres and millilitres.
• “We can use this measuring cylinder to measure different volumes accurately. There

are many different sizes of measuring cylinders available. This one can measure a
maximum of 250 ml.” Point to the marking at the top of the cylinder to show this.

• “What is the minimum volume this measuring cylinder can measure?” Let students
answer. Show them the minimum marking on the bottom of the scale.

• “How much volume do each of these small markings show us?” Let students answer.
Show them how to calculate the amount that each gradation on the measuring cylinder
represents.

• “Lets measure how much water there is in this glass.” Pour the water from the glass into
the measuring cylinder.

• Place the measuring cylinder on a flat surface and tell the students the importance of keeping
the cylinder flat before noting the measurement.

• Show students how to read the level of water in the measuring cylinder. Point out how we
need to note the level of the lower meniscus.

• Show students how to write the reading that you have taken. (For example: 210 ml)
• You can ask a student to measure a different quantity of water to check that they have

understood.

Demonstration: Using A Measuring Cylinder
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T3

In this discussion the change of state between solids, liquids and gases is explained using examples and
demonstrations. The terms evaporation, condensation, freezing and melting are introduced and explained.

What you need
Candle. matchbox, kerosene in a small bottle.

Ideas to talk about

Melting and Freezing:

•  Show students the unlit candle. Ask them what substance it is made of. (Wax.)
• “Is the wax a solid or a liquid?” (Solid.)
• Light the candle and show the melted wax to the students. Ask “What is this?” (Melted

wax.)
• “Is this a solid or a liquid?” (A liquid.) “The wax changed from a solid to a liquid

when it was heated by the candle flame.”
• Show students the drops of melted wax as they solidify. “The liquid wax is turning into a

solid again as it is cooling down.”
• “Many substances can change from one form to another. Wax changed from a solid to

liquid when we heated it. This process of a solid turning into a liquid is called melting.
Solids need heat to melt.”

• “Can you give other examples of melting that you have observed?” (Ice cream, ice,
ghee, coconut oil etc.)

• “When the liquid wax is cooled it turns back into a solid. This is called freezing.”
• “Can you think of other examples where a liquid has turned into a solid as it has

cooled down?”
• “Many substances change from their liquid form to their solid form when they are

cooled, Some substances like water need a very cold temperature (like we find inside a
freezer) to freeze. Some substances like wax freeze even at room temperature.”

Evaporation and condensation:

• “What happens when we heat a liquid like water?” (It gets hotter and then starts
boiling. Steam comes out.)

• “When we heat a liquid like water it starts boiling and turns into a gas called water
vapour.”

• “Water turns into a gas even when we don’t heat it. Have you observed puddles of
water drying up? Where does the water go? It turns into water vapour and goes into
the air.”

• “The process by which liquids change into the gaseous form is called evaporation.
Liquids like water evaporate faster when they are heated. Liquids evaporate slowly
when they are not heated.”

• “Can you think of other examples where you have observed water evaporating?”
(Clothes drying etc.)

Demonstration: Changing States
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• Keep the bottle of kerosene open. “Other liquids also evaporate. Can you smell the
kerosene in this bottle even though you are far from it? The liquid kerosene is
evaporating and changing into a gas. Gases spread easily. The kerosene gas is
spreading in the room. You can smell it when it reaches your nose.”

• “Can you think of other examples of evaporation?” Let students answer.
• “Gases change back into their liquid form when they are cooled. This process is

called  condensation. Have you noticed drops of water collecting on a cool plate kept
above steam? The water vapour (a gas) is changing into its liquid form as it cools on
the  plate.”

• “Can you think of other examples where you have observed condensation?” Let
students respond.
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Ideas for More Activities

Experiments and Investigations
• Measuring the boiling point of water (or other liquids).
•    Observing materials like toothpaste, sponge, dough etc which behave neither like solids nor

like liquids/gases. (They are mixtures of substances in different states).
• Observing the way different liquids flow (honey, oil, kerosene, water).
• Observing the rate of evaporation of different liquids ( water, kerosene etc).
• Exploring the factors that effect the rate of evaporation ( temperature, surface area, wind

speed).

Reading and Writing

• Read “Story of the Water Cycle” and identify the different states of matter and the changes
in it.

NEELU’S ADVENTURE

A STORY ABOUT THE WATER CYCLE

Hi! I am Neelu. I am a drop of water and I live in the deep, wide ocean.

I love life in the ocean. Everyday I spend time playing with all the other drops – we dive deep and look at
the colourful fish swimming past. Sometimes we leap to the surface to watch the gulls flying above. One of
my favourite games is taking rides on the waves with my friends and seeing who can go the highest. But
yesterday I went higher than you could ever imagine!!

Yesterday was a warm, sunny day and I was playing “catch”  near the surface of the water with my friends.
Suddenly I felt myself getting lighter and floating up into the air... I was scared. “Hey, what’s happening to
me?” I shouted to my friends nearby.

“ We are evaporating!” answered Jal, my best friend. I didn’t know what evaporating was. It had never
happened to me before! “Don’t worry, we’re turning into vapour. It happens when we are near the surface
on a warm day.  It’s fun to go up once you get used to it. We’ll come down again by and by.” shouted my
elder brother who was floating up too.

I wasn’t so sure about that! But when I  looked around I  saw many of my friends, and their brothers and
sisters rising up. They weren’t looking like drops of water anymore. They had changed into light and airy
gas. They didn’t look worried at all. So I decided to relax and enjoy the adventure. In fact it WAS fun to
feel so light. I could float about effortlessly on the gentle air currents that carried us up.  And I could rise
high! The ocean looked beautiful way down below.

I rose higher and higher into the sky. I shivered. It was getting colder and I began to feel much heavier. All
around me my friends had changed too. They looked like tiny droplets of water now. Many of them
bumped into  me and we stuck together making larger drops of water.  All around me there were thousands
of similar drops. “We’re making a cloud!” said Jal who was nearby.

Going Further
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Being in a cloud was a new experience for me. It was like being in a mist. I couldn’t see very far. And it
was really cold. Soon I felt blown by a strong wind  towards a tall mountain. The mountain looked majestic
towering up above the land and the sea. I began to feel tired and quite ready to get back to the earth again.

There was a crash of thunder and lightning in the sky. I could feel myself beginning to fall straight to the
ground. Before I quite knew what was happening I was zipping past lots of other drops like myself: we
were RAIN! Plop! I fell into a puddle on the mountainside. Many drops fell into the same puddle. What a
crowd!! In all the pushing and jostling I was pushed right out. I was slipping and sliding down the
mountainside. It was exciting to be going down so fast.

Soon I was in a stream racing down with millions of water droplets. Several other streams joined us. I
found myself rushing back into the ocean I had risen from. I was glad to get back and meet all my old
friends again.

“Hey, where have you been?” shouted my sister. All around me other drops were chattering and laughing
about their journey back to the ocean. Each one seemed to have had a different adventure and taken a
different route!! Some drops had been drunk by animals. Some absorbed by plants. Some had taken years
to get back. Some had got back the same day! Some drops had even been frozen into ice for a very long
time. And yet, we all made it back to the same ocean we had once risen from.

I really am looking forward to my next journey into the sky. I wonder where I will go and what I will see on
my next adventure. Look out for me. Maybe we will meet somewhere, someday!

Notes
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Introduction
In this unit students learn about soil and it’s importance. They study different soils in their
environment and investigate their physical properties. They learn about the diversity of
organisms that live in the soil and how they enrich the soil. Students also learn about different
ways in which soil fertility can be preserved and improved.

This unit uses skills and concepts developed in  “Stems and Roots”, “Mixing and Separating”,
“Measurement” and “The Living world”. Concepts in this unit are further developed in
“Habitats”.

The unit would take about 10 hours of class time.

Objectives
This unit will help students to:

• Describe different ways in which soil is useful.
• Explain how soils are formed.
• Observe and describe the composition of soil (tiny rock particles, humus, water and air).
• Observe and describe different properties of a soil sample: colour,  particle sizes, water

retention, porosity.
• Classify soils depending on the particle size and porosity as sandy, clayey or loamy soil.
• Explain the why the porosity and water retention of soils varies, based on the particle

size and presence of humus.
• Describe the different layers in the soil profile: topsoil, subsoil, substratum and bedrock and

their characteristics.
• Recognize that a diversity of organisms live in soil: insects, worms, bacteria, fungi etc.
• Appreciate and explain how these organisms help in regenerating and enriching the soil.
• Explain how soils get depleted: through loss of fertility and through erosion.
• Describe some ways of preserving and improving soil quality: allowing fallow periods,

fertilizing with compost, reducing chemical fertilizer and pesticide use, and increasing plant and
tree cover etc.

New Vocabulary
Humus, lichen, moss, clay, sand, loam, topsoil, subsoil, substratum, bedrock, organic
matter, fungi, bacteria, decompose, compost, erosion.

Materials Required
For each group of students: Three transparent beakers or containers, magnifying glass,
spoon, samples of sandy, clayey, loamy soil. Outdoor spaces where students can collect
soil samples is preferable.

For the teacher: Measuring cylinder, funnel, filter paper.

     Soil
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Lesson Plan

      Discussion Introduction To Soil

Soil Around Us1

Task
To introduce the topic and explain how soil is formed.
Key learning
Soil is all around us and is useful in many ways.
Soil takes millions of years to form  from rocks and organic
material.
Teacher’s role
Initiate class discussion on the importance of soil.
Explain the process of soil formation.

T1

����� Task
To read about the importance of soil and how it is formed.
Key learning
Soil is formed over millions of years from rocks and organic
material.
Soils from different places have different properties.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.on.

�����Task
To observe different particles and humus in soil.
Key learning
Soil is composed of rock particles of different sizes and humus.
Materials needed
Beaker, spoon, water, soil sample.

What Is Soil Made Of?2
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Lesson Plan

      Demonstration Soil Properties

Task
To demonstrate the porosity of different soils.

Key learning
Sandy soils let water flow through easily.
Clayey soils retain more water.
Materials needed:
Funnel, filter paper, measuring cylinder, beaker, water, samples of
sand, clay, loam.

Teacher’s role
Review the properties of different soils that students have observed.
Demonstrate the water retention capacity and porosity of different
soils.

T2

Observing Different Soils3

�����Task
To compare the properties (particle size, cohesion, colour) of
sandy, clayey and loamy soils.

Key learning
Sandy soils have large particles and poor cohesion.
Clayey soils have fine particles and good cohesion.
Materials needed:
Magnifying glass, water, samples of sand, clay and loam.

Types Of Soil

����� Task
To read about the properties of sandy, clayey and loamy soils.
Key learning
Sandy soils have large particles and let water pass through easily.
Clayey soils have fine particles and retain water.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

4
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Lesson Plan

Life In The Soil6

����� Task
To read about living organisms in the soil and how they enrich
the soil.
Key learning
Many organisms live in the soil.
They help to enrich and regenerate the soil.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Taking Care Of Our Soil7

����� Task
To read about how soils get depleted and how soils can be
conserved and regenerated.
Key learning
Soil needs to be cared for.
Compost is better for the soil than chemical fertilizers.
Erosion of topsoil can be prevented by increasing plant cover.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Soil Profile5

����� Task
To read about the layers in the soil profile.
Key learning
Soil is found in layers. Each layer has different properties.
The topsoil is the most fertile layer.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.
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This discussion introduces the topic of soil by drawing students attention to the variety of soils around them
and the many ways in which soil is useful not only to humans but also to plants and animals. In this
discussion, explain how soils have formed over millions of years from eroding rock and the decaying of
organic matter.

What you need

Samples  of different soils: soil rich in humus, sandy and clayey soils.

Ideas to talk about
• “When you go outside the classroom, what do you see all around you on the ground?”

 (Soil.)
• “Can you see soil on the hillside? What about near your house?” (Yes.)
• “Soil is all around us.”
• “What do we use soil for?” Allow children to respond and discuss this. Through further

questions elicit the different ways we depend on the soil. (Agriculture, building, pottery.)
• “What about our cows and goats? Do they need the soil?” (Yes) “Why do livestock

need the soil?” (The fodder they eat grows in soil.)
• “What about the trees around us? How do they need soil?” (To grow in.) “We need

trees for  firewood, food and shade. So this is another way we depend on soil.”
• “What about the birds? Do they need the soil?”(Yes. Many of them feed on insects

which live in the soil. Many get their food from plants which grow in soil.)
• Allow children to respond and discuss their ideas in the above interaction.  Draw their
       attention to  the importance of soil not only for human beings but for all the plants and

animals around us.
• “All of us and the animals and plants around us depend on the soil in some way.”
• “Where did all this soil come from?” Allow students to respond. Ask further questions if

necessary. If they do not know how soil is formed, you can tell them in the form of a story.
Refer to the student card on “Soil around us.

• “What is present in the soil?” (Particles of rock and decayed plant and animal
matter.)

• “We have a special word for the decayed plant and animal matter . We call it
humus.”  You could show some humus.

• “Soil also has air and water in it. These occupy the spaces between the particles.”
• “What about living creatures? Are they present in the soil?” (Yes) Ask for examples

(insects, worms, snails, etc).
• “Look at these soils from different places around us.” You could tell them where each

sample came from and show the samples. “Are they the same or are they different?”
• “In what ways do they seem different?” Let students feel the samples. (Colour,

texture.)
• “Soils are different depending on the size of the particles in them. They also differ in

the amount of humus they contain. Soils are also different depending on what kinds of
rocks they evolved from.”

• “In this unit you are going to study more about soil.”

Discussion: Introduction To Soil T1
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This experiment demostrates the water retention capacity of sand, clay and loamy soil. This could be
followed by a discussion on how different soils are useful for differenet purposes depending on their
properties.

What you need
Samples  of different soils: loamy soil with humus, sandy and clayey soils, small pebbles,
four beakers, measuring cylinder, water.

   Demonstration: Soil Properties

What you have to do
• Put the pebbles into a beaker. Pour water into the beaker till it just covers the pebbles. Ask

students, “Where has the water that I poured into the pebbles gone?” (Between the
gaps in the pebbles.) Show the students the water in the gaps between the pebbles.

• “This is similar to the way the water that is poured into soil fills the gaps between the
soil particles. This is called water retention. Let’s see if all types of soil can hold the
same amount of water.”

• Put equal volumes of each of the three soils samples into separate beakers. Make sure the
soil in each beaker is to the same level (about 2 centimeters). You can mark this level.

• Write the name of the soil (clay/sand/loam) on a piece of paper and label each beaker.
• Take 100ml water in the measuring cylinder. Draw students attention to the volume of water

you are starting with. They could note it down in their worksheet.
• Slowly pour water into the first beaker till the water just covers the soil. Show students how

much water is left in the measuring cylinder. Ask them to note it down.
• Ask students where the water went.Ask “How much water did I pour into this beaker?

How will I find out?” (Find out by subtracting the left over water from the original
amount of water). Ask students to calculate the quantity of water absorbed by each soil.

• Repeat the same with each of the other soil samples in the beakers.
• Ask students, “Did you pour the same amount of water in each soil sample? Which

type of soil holds more water? Which holds less water? What do you think
happened?”

• Explain how soil has tiny spaces between the small particles and water is trapped in these
spaces. Different types of soil have different amounts of empty spaces between particles.
Clay has more empty spaces so it can hold more water. Sand has less empty spaces so it
can hold less water.

T2

Ideas to talk about
• Review what students have observed about the differences in the properties of the soils

they tested.
• Ask them which soil was the easiest to mould into shapes and why it may have been easy

to mould. (Clay is easiest to mould because it has fine particles that stick together
easily.)

• Ask them which soil was the hardest to mould into shapes and why it may have been
harder tomould. (Sand is difficult to mould because it has large particles that don’t
stick together as easily.)

• Ask questions about other properties that they observed like size of the particles,
colour etc.

• Tell them that you will demonstrate another property of soils which is how much water it
can hold or ‘water retention’.
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Ideas for More Activities

Experiments and Investigations
• Observing water percolation rates in different soils.
• How do types of soil affect plant growth: planting seeds in different soil samples and

observing growth.
• How do different fertilizers affect plant growth.

Making and Doing
• Composting : creating a school composting pit.
•     Vermi composting : creating a vermicomposting pit.
• Making a wormery : making a transparent wormery to observe earthworms (burrowing,

their castings, feeding etc).
• Making a soil profile model.

Going outdoors
• Finding living things in the soil: Observing and recording different types of living things in a

specific location.
• Find out if there is any land near your village where the top soil has been eroded.

Notes

Going further
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Introduction
In this introductory unit on electricity, students are introduced to the concept of an electric
circuit and  a circuit diagram. They learn how to make simple circuits. They test and classify
 materials as electrical conductors and insulators. They also learn about the common sources of
 electricity and its uses. Safety precautions to be taken with electricity are also highlighted.

This unit lays the foundation for further work in ‘Electricity At Work”.

This unit would take about 9 hours of class time.

Objectives
This unit will help students to:

• Name common appliances that use electricity.
• Recognize different sources of electricity eg: the mains and batteries.
• Make a simple electric circuit with a bulb, switch and cell.
• Test materials to see if they conduct electricity.
• Classify materials as electrical conductors and insulators.
• Explain the use of conducting and insulating materials in different components.
• Describe how electricity flows through a circuit.
• Recognize an open and a closed circuit.
• Describe how a switch works.
• Draw a simple circuit diagram using appropriate symbols.
• Interpret simple circuit diagrams (with cells, bulbs and switches).

New Vocabulary
 Electric current, battery, conductor, insulator, circuit, open circuit, closed circuit, positive
 terminal, negative terminal, power plant, solar panel.

Materials Required
For each group of students: A torch bulb, a cell, bulb holder, wires, safety pin, board pins,
wooden piece, sandpaper.

For the teacher: Different kinds of bulbs (including CFL bulbs and LEDs), different kinds of
switches.

Electric Circuits



 82    RVEC

      Discussion

Lesson Plan

Task
Discussion to introduce electricity.
Key learning
Uses and sources of electricity in daily life.
Safety precautions with electricity.
Teacher’s role
Initiate class discussion on electricity.

Introduction To ElectricityT1

����� Task
Reading about the uses of electricity in daily life.
Key learning
Uses and sources of electricity in daily life.
Safety precautions with electricity.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Electricity Around Us1

����� Task
Making a simple electrical circuit and observing how it works.
Key learning
Terminals of a cell and a bulb. Making an electric circuit.
Open and closed circuit.
Materials needed
Torch bulb, cell, bulb holder, wires, rubber bands, sandpaper.
Teacher’s role
Provide assistance in connecting the circuit if required.

Making An Electric Circuit2
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Lesson Plan

����� Task
Reading about a circuit and circuit diagrams.
Experiment to make a simple circuit with a battery and bulb.
Key learning
Components in an electric circuit are a load, a source of electricity
etc. The symbols for a bulb, cell and wire in a circuit diagram.
Teacher’s role
Provide assistance with reading tasks and review circuit diagram
symbols.

What Is An Electric Circuit?3

����� Task
Testing and classifying materials as conductors or insulators.

Key learning
Conductors allow electricity to pass through. Insulators do not
allow electricity to pass through.
Materials needed
A circuit to test materials, copper wire, aluminium, iron nails,
plastic piece, steel spoon, thread, paper.
Teacher’s role
Provide assistance if required. Review what conductors and
insulators are.

Conductors And Insulators4

����� Task
Making a simple switch and observing how it works.
Key learning
A switch can open or close a circuit.
Materials needed
Torch bulb, cell, bulb holder, wires, rubber bands, sandpaper,
safety pin, board pins, piece of wood.
Teacher’s role
Provide assistance if required. Review how a switch works. Show
the insdes of different switches.

How Does A Switch Work?5
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Electricity: Information for the teacher

Electric current is the flow of electric charge which is carried by electrons as they move through a
circuit.  Electric current can only flow when there is a complete path (as in a closed circuit). The battery
creates an electric field which make the electrons move.

Some materials are good conductors of electricity. Electrons can move freely through such materials.
Some materials are poor conductors (or insulators) of electricity. Electrons cannot move easily through
such materials. As electrons move through a conductor they collide with the particles of the conductor.
They transfer some of their energy to the particles and this causes the conductor to heat up. This is the
heating effect of electricity.

The battery provides the energy to the electric circuit. The chemicals inside a battery react and produce a
redistribution of charge. The terminals of the battery become charged. When the chemical reaction between
the substances in the battery is complete, the battery goes dead.

A closed circuit is a complete system. Any change in a part of the circuit affects all the other parts instanta-
neously. A switch allows us to break or complete the circuit. When the circuit is broken the chemical
reaction inside the battery and the flow of current in the circuit stop instantly.

A moving electric charge has a magnetic field associated with it. We are able to observe this when there is
sufficient charges flowing through a wire. We call this the magnetic effect of electricity. The greater the
number of coils of current carrying wire, the greater the magnetic field that is set up.

In these units students are not expected to know about electrical charge, electrons and their behaviour.
Hence the word “electric current”, “electrical energy” , “electrical field” etc are not used. A single word
“electricity” has been used. The emphasis is on letting students observe the effects of electricity.

Lesson Plan

����� Task
Reading about common sources of electricity.
Key learning
Electricity from the mains usually comes from power plants. How
cells work. Alternate energy sources like solar power.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Where Do We Get Electricity From?6
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This discussion introduces electricity as something that we use everyday. Students will identify common
sources of electricity like cells and mains power. Safety measures to be observed with electricity are
emphasized.

What you need

    A torch.

Ideas to talk about
• Switch the torch on and off. Ask “What is inside this torch? What makes it light up?”

Allow students to answer. (Bulb, battery.)
      • Open the torch and show the students the different parts: the bulb, the cells, the switch, the

conducting path inside.
      • “This bulb lights up when electricity flows through it. These cells make the electricity.

The electricity flows through these metal strips and reaches the bulb.”
You can show how the switch is used to complete the electric path inside the torch.

      • “Did  you use electricity today?” Ask students to list the electrical appliances that they
used directly. (Fan, light etc.)

      • “Where did the electricity come from?” (Battery, plug point, wires in the house.)
      • “We get electricity in our houses from factories called power plants which are far

away, through the electrical wires on poles that you can see outside. This electricity is
called mains electricity. Can you tell me some appliances that use mains electricity?”
(Fans, lights, water pump etc.)

    • “We use electricity from cells or batteries in some appliances, since they are smaller
and portable. Can you name some such appliances?” (torch, transistor radio, cell
phone, watch.)

      • “Our crops are also dependent on electricity Can you tell me how?” (We need
electricity to pump water to the fields.)

• “Can you think of other ways in which we depend on electricity.” Allow students to
answer.

      •  You can tell them about factories which run on electricity. Cloth from power looms, cement
in cement factories, medicines etc need electiricty for their production.

      • “In this unit we are going to study about electricity We will use electricity from cells
to do different experiments.”

      • “We need to be careful when we handle electricity. It can be dangerous. Never touch
electrical appliances with wet hands.”

 Discussion: Introduction To Electricity T1
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Ideas for More Activities

Experiments and Investigations

•    Open up simple electrical appliances and look inside: a plug, a switch, a bulb.
• Look inside a used torch cell.
• Look at different kinds of cells: in watches, calculators, cell phones etc.

Making and Doing
• Generate electricity by making a “cell” with lemons, potatoes and other vegetables.
• Make games based on electric circuits (eg: quiz games).

Reading and Writing

• Stories about Edison inventing the bulb, Benjamin Franklin and the kite legend etc.

Going outdoors

• Talk to village elders (grandparents etc) and ask them about when their village got
electricity. Find out what life was like before their village was electrified.

• Visit a solar electricity installation, a wind farm or other alternate sources of electricity.

Notes

Going further
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Introduction
In this unit students are introduced to several basic concepts about light through experiments
and discussions. Students identify sources of light and differentiate between luminous and non
luminous  objects. They learn that light travels in a straight line. They observe how objects
reflect and  transmit light to different degrees and classify objects as transparent, translucent
and opaque.
Students explore how shadows are formed and differentiate between shadows and the images
formed in a pin hole camera. They also observe the  splitting of sunlight into the colours of the
spectrum.

Concepts in this unit are further developed in the units “Reflection In Mirrors” and
“Magnifiers”.

This introductory unit would take about 9 hours of class time.

Objectives
This unit will help students to:

• Differentiate between luminous and non luminous objects.
• Identify luminous and non luminous objects around them.
• Recognize that light is necessary to see.
• Recognize that light travels in straight lines at very high speeds.
• Represent the path of light by rays in simple ray diagrams.
• Classify materials as transparent, translucent and opaque.
• Recognize that all objects reflect light.
• Classify surfaces as good and bad reflectors.
• Explain how shadows are formed when the path of light is blocked by an opaque object.
• Recognize that the shape and size of a shadow depends on the object blocking the light and

the distance of the object from the screen and the light source.
• Predict the shape of the shadow made by an object.
• Differentiate between a shadow and an image.
• Explain the difference between a shadow and an image in terms of the transmission of light.

New Vocabulary
Luminous, non luminous, ray, ray diagram, opaque, translucent, transparent, reflect, image,
spectrum.

Materials Required
For each group of students: Light source (torch, bulb or candle), flexible plastic tube

(approx 0.5 metre), opaque, translucent and transparent objects, dark room, pin hole
camera, piece of clear glass, a ball, cylindrical box, tray, water, mirror.

For the teacher: A torch, good and poor reflectors, laser light.

     Light And Shadows
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Lesson Plan

       Demonstration Light Around Us

Light Around Us1

Task
To introduce light and demonstrate that light travels in straight
lines.
Key learning
Light helps us see. Light travels in a straight line.
Preliminary idea of a ray diagram.
Materials needed
Torch, laser light.

Teacher’s role
Introduce light and its sources.
Demonstrate that light travels in a straight line.

T1

����� Task
To read about some basic properties of light and sources of light.
Key learning
Luminous and nonluminous objects.
Light travels in a straight line.
Preliminary idea of a ray diagram.
Teacher’s role
Provide assistance with reading tasks and review new
vocabulary if required.

�����Task
To test if light can travel around a bend or curve.
Key learning
Light travels in a straight line and cannot bend around corners.
Materials needed
Flexible pipe, light source.
Teacher’s role
Help students to explain the reasons for their observations.

Observing Light Travel2
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Lesson Plan

       Demonstration

Task
To review concepts coverd so far.
To introduce the reflection of light.
Key learning
All surfaces reflect light. Good reflectors have smooth surfaces.
Materials needed
Torch, different surfaces including good reflectors.
Teacher’s role
Demonstrate the reflection of light from surfaces.

Light Through Materials3

�����Task
To classify materials as transparent, translucent or opaque.
Key learning
Different materials allow different amounts of light to
pass through.Transparent, translucent and opaque materials.
Materials needed:
Light source, samples of transparent, translucent and opaque
materials.
Teacher’s role
Review the difference between opaque, translucent and opaque
materials.

����� Task
To read about the reflection of light from surfaces.
Key learning
All surfaces reflect light. Good reflectors have smooth surfaces.
Poor reflectors have rough surfaces.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Bouncing LightT2

Bouncing Light4
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Lesson Plan

Looking Through A Pinhole Camera6

�����Task
To observe image formation in a pinhole camera and compare it
with a shadow.
Key learning
Difference between an image and a shadow.
Materials needed
Pinhole camera, dark room.
Teacher’s role
Instruct and assist students in making pinhole cameras.
Assist students in adjusting the parts of the camera to see the
image.
Discuss the differences between an image and a shadow.

What Colour Is Sunlight?7

�����Task
To observe the splitting of sunlight.
Key learning
Sunlight is a mixture  of different colours of light.
Materials needed
Tray, water, mirror.
Teacher’s role
Assist students if required.

Playing With Shadows5

�����Task
To explore the formation of shadows.
Key learning
A shadow is formed when an opaque object blocks the
path of light. The shape and size of a shadow may be different
from that of the object. Shadows are dark.
Materials needed
Light source, dark room, clear glass piece, ball,
cylindrical box, different objects.
Teacher’s role
Discuss how shadows are formed after the experiment.
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The topic of light is introduced by highlighting that light is neccessary for objects to be visible. Students are
asked to identify sources of light and they learn the difference between luminous and non luminous objects.
A demonstration of how light travels in straight lines is shown using a laser light and a torch. The concept of
a light ray and how it is represented in a ray diagram is also introduced.

What you need

A torch, two cardboard or wooden sheets with holes in the centre, a laser light, a screen.

Ideas to talk about

Luminous and non-luminous objects:
• “What can you see around you in the classroom?” (Books, walls, children etc.)
• “Would you be able to see things clearly in a room on a very dark night, when there

are  no lights?”(No)
• “Would you be able to see objects in the room if you switched on a light?” (Yes)
• “What is it that enables us to see?” (The presence of light on the objects we are
       looking at.) Children may give other answers, but lead them to this answer through

 your questions.
• “Where do we get light from?” (Sun, bulb etc.)
• “We call such objects which give out light luminous objects.”
• “Can you name some luminous objects?” (Candle flame, fire, torch etc.)
• “Can you think of a luminous object that is alive that you can sometimes see at

 night?”  (Firefly)
• “Objects that do not make their own light are called non luminous objects. We can

see such objects because of the light from luminous objects like the sun or a light
      bulb.”
• “Can you name some non luminous objects?” (Wall, tree, human being etc.)

How light travels:

• Do this in a dark or semi dark room where light beams can be seen clearly.
• Switch on the torch and point it at a wall. “Can you see how the light from the torch is

reaching the wall? The light is traveling from the torch to the wall.”
• “Look at the edges of the light beam. Are they straight or curved?”(Straight.)
• “Light always travels in a straight line. It cannot bend or curve.”
• “Light also travels very very fast. It takes only 8 minutes for the light from the sun to

reach us. And the sun is very very far away. It is 165,000,000 kilometers away.”
• “We can see how light only travels in a straight line by doing an experiment.”

Experiment to show that light travels in a straight line:

• “We can show that light can only travel in straight lines by doing an experiment.
We’ll use a different kind of light called a laser light in which we can see a thin light
beam clearly.” Show the laser light.

• Put up the two cardboard screens so that the holes are in line.
• “The two hole are in a straight line. Let’s see if light goes through both of them.”

Demonstration: Light Around Us T1
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• Shine the laser light through  one of the holes. You will get the light out on the other side of
the second hole. Keep a screen to see the light there.

•   “The light from the torch is traveling through both these holes and reaching the
screen.”

•  “Lets see what happens if the holes are not in a straight line. Can the light bend and
go through the holes?”

•     Move one of the holes out of line. Shine the torch through the other hole.
•  The light will not be visible on the screen.
• “Now light cannot pass through the second hole and reach the screen. Light is not

able to bend and go through the second hole. Light can only travel in straight lines.”

Introudcing the idea of a ray
• “We can show the path that light travels from the torch by drawing a ray like this.”
•  Draw a diagram of rays from a torch on the blackboard.
• “When a ray of light reaches an obstruction like this screen, it cannot go through. It

bounces off. “
• Draw a diagram of a ray from the torch reaching an obstruction and being reflected.
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In this discussion and demonstration the reflection of light from all surfaces is introduced. Students learn that
all surfaces reflect light though only good reflectors appear shiny.

What you need
A torch, mirror and other reflectors (metal foil, polished steel plate etc), poor reflectors
(cardboard, cloth etc).

Demonstration: Bouncing Light

Ideas to talk about
Review:

• Review what students have observed about transparent, translucent and opaque materials.
• Ask questions to help students review how light is transmitted through each of these types

of  materials.
• Ask students to give examples of each of these types of materials.

Reflection of light:

•   “Light passes through transparent and translucent materials. But some of the light
also bounces off all materials. The bouncing of light from the surface of an object is
called reflection.”

•   “Some surfaces are good reflectors. Such surfaces look shiny. They are usually
smooth.” Show examples of good reflectors like the mirror. Ask students to give more
examples.

•   “Some surfaces are poor reflectors. Such surfaces look dull. They are usually rough.”
Show examples of poor reflectors like cardboard. Ask students to give more examples.

•   “All surfaces reflect light. Some of the light rays that fall on the surface bounce off.
In a good reflector they all bounce in the same direction. In a poor reflector they
bounce in different directions.” Draw diagrams to explain this idea.

T2
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Ideas for More Activities

Experiments and Investigations

• Investigating  how eclipses are formed.
• Investigate how shadows change through the day.

Making and Doing
• Shadow puppetry.
• Making shadows with your hands.
• Making a pinhole camera.
• Make a sundial.

Notes

Going Further
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Introduction
This unit reinforces the concepts covered in earlier units on living things by studying animals.
Students are introduced to the external morphology of familiar animals. The different ways in
which familiar animals feed, breathe, move, grow and develop are studied. Examples are
chosen from insects, amphibians, fish, reptiles, birds and mammals.

This unit on ‘Animals’ follows the units on “The Living world” and the units on plants. Concepts
in this unit link to later units on “Habitats” and the units on “The Human Body”.

This unit would take approximately 9 hours of class time.

Objectives
This unit will help students to:

• Explain how an animal differs from a plant (animals feed on other organisms, plants can
make their own food).

• Explain the difference between an autotrophic and heterotrophic organism.
• Classify familiar organisms as autotrophic and heterotrophic.
• Identify and name the external body parts of different classes of animals (insects, fish, birds

and mammals.)
• Explain why animals need to move.
• Identify and describe the different ways in which animals move.
• Describe the feeding habits of some common animals.
• Differentiate between herbivores, omnivores and carnivores.
• Explain what ingestion and digestion are.
• Explain what respiration is and why animals need oxygen.
• Describe how different animals get oxygen (using gills, lungs, spiracles etc).
• Explain what a life cycle is.
• Describe the life cycle of an insect, amphibian, bird and mammal.

New Vocabulary
Thorax, abdomen, limbs, exoskeleton,  heterotroph, autotroph, carnivore, omnivore, herbivore,
ingestion, digestion, respiration, gills, lungs, spiracles, life cycle, metamorphosis, pupa.

Materials Required
For the teacher: Pictures of different animals, especially unfamiliar ones like corals, sea
anemones, platypus etc.

Animals Around Us



 96    RVEC

Lesson Plan

����� Task
Reading about what an animal is and contrast it with a plant.
Key learning
Animals feed on other living organisms. Most animals can usually
move around.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

�����  Task
Reading about the body structure (morphology) of different kinds
of animals.
Key learning
Body structures of insects, fish, birds and mammals.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

What Is An Animal?1

Different Body Shapes2

�����Task
Discussion  to review the characteristics of animals.
Key learning
Animals feed on other living organisms. Most animals can
move around.
Materials needed
Pictures of different animals.

What Is An Animal?T1         Discussion
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Lesson Plan

����� Task
Reading about why and how different animals move.
Key learning
Animals move to find food, protect themselves etc. Animals
move in different ways using different parts of their bodies.
Teacher’s role
Provide assistance with reading tasks and review new
vocabulary if required.

����� Task
Reading about why animals need oxygen and how different
 animals get oxygen.
Key learning
Respiration (basic definition).
How different animals get oxygen ( fish, insects, amphibians,
mammals, birds).
Teacher’s role
Provide assistance with reading tasks and review new
vocabulary if required.

����� Task
Discussion about seed dispersal and seed germination.

Key learning
Seeds are dispersed by wind, water and animals. They germinate
when the right conditions are available.

Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

How Animals Move3

How Animals Feed4

How Animals Breathe5
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����� Task
Reading about the life cycles of different animals.
Key learning
Life cycle, life cycles of different animals (insects, birds,
amphibians, mammals), metamorphosis.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Lesson Plan

�����Task
To apply concepts studied so far in studying and describing
one animal.
Key learning
Apply above concepts to study and describe a familiar animal.

The Life Cycle Of An Animal6

Studying An Animal7

�����Task
To review the above concepts and give instructions for the
next  activity.
Key learning
Review earlier concepts. Apply to a familiar animal.

Studying An AnimalT2           Discussion
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In this discussion review the characteristics of animals and the diversity of animal life.

What you need
Pictures of different animals, especially unfamiliar ones like corals, sea anemones, platypus etc.

Ideas to talk about
What are the different kinds of animals you know about?

• “Can you name some animals that you have seen around you?” Let students respond.
Encourage them to name animals that belong to all groups that they have learnt about:
invertebrates, insects, birds, fish etc.

• You can also show some pictures and introduce unfamiliar animals that they may not be
aware of like a sea anemones, corals etc.

What is common to all animals:
• “All these animals that you have named have many things in common. Can you tell

me what they are?”
• Encourage students to list the characteristics of animals which they have already studied in

the previous unit.
• Ask  “How are animals different from plants?” (Animals cannot make their own

food while plants can.)
• You could discuss this by reviewing what they have studied in the units on plants and living

world.
• “In this unit we are going to study more about animals and how they live.”

 Discussion: What Is An Animal? T1
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Discussion: Studying An Animal T2

In this discussion review the concepts learnt in this unit: movement, feeding, respiration, life cycles and give
instructions for studying an animal.

Ideas to talk about
Review:

• Review concepts and terms that have been covered in this unit like: heterotroph and
autotroph, ingestion and digestion, respiration, breathing and the different organs animals
use for this and the concept of a life cycle and metamorphosis etc.

Studying an animal:

• “In the next activity you have to study any one animal. You have to describe and
draw how it looks. You have to find out how it feeds, gets oxygen, moves and about
its life cycle.Choose an animal that you are familiar with.”

• You can take up one example and demonstrate if required.
• “You have to try and use the new words you have learnt in this unit to describe the

animal. If you have a doubt ask the teacher for help.”
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Ideas for More Activities

Experiments and Investigations
• Maintaining a terrarium in the classroom.
• Maintaining a wormery in the classroom.
• Watching films about diverse animals and their behaviour (eg: films by David

Attenborough).

Going outdoors
• Microscopy of pond water.

Notes

Going Further
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Introduction
In this unit students are introduced to the concept of a habitat. They study how a habitat
provides organisms with the conditions for life and how plants and animals in a habitat depend
on each other. Students learn about different kinds of habitats.
Students also begin to understand what adaptation is. They study how plants and animals are
adapted to particular habitats. Ways in which organisms are suited to their habitats is empha
sized throughout the unit.

This unit follows the units on plants and “The Living World”. It links to the unit on “Soil”.

This unit would take approximately 9 hours of class time.

Objectives
This unit will help students to:

• Explain what a habitat is.
• Differentiate between terrestrial and aquatic habitats.
• Differentiate between biotic and abiotic factors in a habitat.
• Explain how the conditions in a habitat sustain the plants and animals that live there.
• Explain what adaptation is.
• Explain how plants and animals in a habitat are interdependent on each other.
• Recognize the feeding relationships that are represented in food chains and food webs.
• Draw simple food chains and food webs.
• Observe and describe the conditions in a local habitat: soil, water, climate etc.
• Observe, identify and name some plants and animals in a local habitat.
• Explain how some specific plants and animals that they observe are adapted to their habitats.
• Name some terrestrial and aquatic habitats.
• Explain how some specific plants and animals have adapted to these habitats (eg: cactus in

a desert, fish in rivers etc).

New Vocabulary
Habitat, adaptation, terrestrial, aquatic, biotic, abiotic, interdependence, camouflage, food
chain, food web.

Materials Required
Any outdoor space for observing organisms (park, field, pond etc).

     Habitats
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Lesson Plan

Adaptation In Plants And Animals2

����� Task
To read about adaptation in plants and animals.
Key learning
Organisms have special features and habits which help them live in
their habitats.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

����� Task
To read about what a habitat is.
Key learning
A habitat is the place where an organism lives. A habitat provides
all that a living thing needs.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

         Discussion

Task
To review previous concepts and introduce food chains and
food webs.
Key learning
The feeding relationships between plants and animals can be
shown using food chains and food webs.

Teacher’s role
Initiate class discussion on the interdependence of animals and
plants and explain the concept of food chains and food webs
with examples.

Interdependence In A HabitatT1

Where Organisms Live1
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Lesson Plan

           Discussion

Task
To give instructions for a field trip.
Key learning
The importance of observing a habitat without disturbing it.

Teacher’s role
Instruct students on how to observe a habitat.

Food Chains And Food Webs3

����� Task
To read about food chains and food webs.
Key learning
The feeding relationships between plants and animals can be
shown using food chains and food webs.

Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

����� Task
To observe a habitat.
Key learning
Observing and recording conditions in a local habitat and
studying some plants and animals there.
Material needed
An outdoor place.
Teacher’s role
Take students to a habitat that they can observe.

Observing A Local HabitatT2

Observing A Habitat4
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Lesson Plan

Pond: An Aquatic Habitat6

����� Task
To read about a pond habitat.
Key learning
The plants and animals living in a pond are adapted to those
conditions.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.

Desert: A Terrestrial Habitat5

����� Task
To read about a hot desert habitat.
Key learning
A desert is hot and dry. The plants and animals living there are
adapted to these conditions.
Teacher’s role
Provide assistance with reading tasks and review new vocabulary
if required.
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Review the concept of what a habitat is, how it supports life and how plants and animals in a habitat are
adapted to the conditions in that habitat. Then discuss the interdependence of plants and animals in a habitat
and introduce food chains and food webs as ways of representing the feeding relationships between
organisms.

Ideas to talk about

Review:
• Ask questions to assess if students have understood the concept of a habitat and of

adaptation of living organisms to their habitat. (Examples: What is a habitat?  Give an
example of the habitat in which a fish lives. How are the fish and its habitat suited to each
other?)

• Ask questions about the concept of adaptation. Clarify any doubts that students may have.

Interdependence of plants and animals:
• “What are the different parts of a habitat?” (Biotic or living and abiotic or non

living.)
• “What are the different living organisms that you find in the habitat outside the

school?” (Plants, trees, grass, insects, frogs, crow, snake etc.)
• “What does a snake feed on?” (Frogs or rats.)
• Draw an illustration of a snake and a frog and draw a arrow pointing from the frog to the

snake.
• “The arrow shows that the snake eats the frog. What does the frog feed on?

(A grasshopper.)
• Draw an illustration of a grasshopper next to the frog and draw a arrow pointing from the

grasshopper to the frog.
• “The arrow shows that the frog eats the grasshopper. What does the grasshopper feed

on?” (Grass.)
• Draw an illustration of grass next to the grasshopper and draw a arrow pointing from the

grass to the grasshopper.
• “The arrow shows that the grasshopper eats the grass. How does the grass get food?”

(Grass makes its own food by photosynthesis.)
• “All animals in a habitat feed on other animals or on plants. This diagram shows a

food chain which shows how organisms depend on each other for food.”
• You can give a few more examples of food chains.
• “A food web is made up of several food chains which are connected together, For

example in the previous example the snake might eat a rat which feeds on plants.”
Draw the food chain to show this. “A eagle might eat the snake or might eat the rat.
This makes a web.”

Discussion: Interdependence In A Habitat T1
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Explain how to observe a habitat and the organisms that live there without disturbing them.

Discussion: Observing  A Local Habitat

Ideas to talk about

• “Some habitats are very large like a forest. Some habitats are small like a pond or a
field.Can you name a habitat near your school?” Let students respond.

• “We will be going to study a habitat nearby.”

Instructions for a field trip:
• “When we want to study something scientifically we have to learn how to observe it

carefully. You will be observing a habitat and the organisms living in it and noting
down your observations. This will help you understand and study them better.”

• You could ask students about previous experiences when they have observed nature
systematically.

• “In this activity you will be going outdoors on a field trip and observing a habitat.
You have to be very careful and quiet when you do this so that you do not destroy or
disturb the creatures living there.”

• “You need to observe the abiotic and biotic factors in the habitat”
• Make sure students know what these terms mean. You can ask them to give examples of

some abiotic factors that they need to observe. (Soil, water, temperature)
• “The biotic factors are the living organisms in the habitat. Observe the plants and

animals that live in the habitat carefully. Note down your observations in the
worksheet.”

• “You will also need to study one animal in the habitat and observe how it is adapted
to its habitat. Choose a small animal like a beetle or a worm, since it is easier to
observe how it lives in the habitat.”

T2
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Ideas for More Activities

Experiments and Investigations
• Films: Planet Earth by David Attenborough.

Making and Doing
•   Create models and dioramas of different habitats.
•   Create microhabitats like a pond, wormery etc.

Going outdoors
•   Observe different habitats and record the different ways in which plants and animals have
    adapted to them.
•   Observe a habitat in different seasons.

Notes

Going Further





Assessment
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Assessment
Looking At Leaves

I Fill in the blanks in the following sentences:

1. The main function of the leaf is to ____________________________________ .

2. The process by which a leaf loses water through the surface of its leaves is
called__________________________

3. The thin, threadlike leaves which help to support a pea plant are called ____________

4. _____________________________ is the gas given out during photosynthesis.

5. The onion is an example of a ______________.

II Pick the odd one out. Give reasons for your answer.

____ is the odd one out because _______________________________________

_____is the odd one out because_______________________________________

A B C D

A B C D
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III Here is a diagram of a leaf. Label the parts marked with arrows.

IV Answer these questions briefly:

1. What is chlorophyll? How does it help a plant?

2. What are stomata? How do they help a plant?

3. What is photosynthesis? What does a plant need for photosynthesis?

4. Why does a plant kept in a dark room die?

5. Give one example of a plant which has spines. How do they help it?
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Assessment
Stems And Roots

I Choose the correct statement from the choices given below:

1. An example of a plant with fibrous roots is

a) Carrot b) Grass c) Radish d) Coriander

2. A shrub

a) always has fibrous roots    b) has a hard stem   c) has a soft green stem
d) is very tall

3. A plant which has a weak stem and spreads on the ground is called a

a) creeper b) climber c) herb d) weed

4. Which of these is a plant with fibrous roots?

a) Bean plant b) Carrot plant c) Grass d) Radish plant

5. Which of these statements is true?

a) A root can make food for the plant.

b) A root carries nutrients to all the parts of the plant.

c) A root absorbs water and minerals from the soil.

d)A stem absorbs water and minerals from the soil.

II. Fill in the blanks:

1. ___________________________ is an example of a herb.

2. A _______________ is an example of a root which stores food for the plant.

3. A  ________________________ root has a thick main root with thinner branches.

4. __________________________ protect the tips of growing roots.

5. The liquid flowing through a plant is called _______________________
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III Pick the odd one out. Give reasons for your answer.

1. Tomato, Grass, Coriander, Banyan

_____________ is the odd one out because it is___________________________

2. Carrot, Beetroot, Tomato, Radish

_____________ is the odd one out because it is __________________________

IV Answer these questions briefly:

1. How do the roots of plants prevent soil erosion?

2. What are the three main functions of a stem?

3. Draw and label the diagram of a tap root.
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Assessment
Flowers, Fruits And Seeds

I Choose the correct statement from the choices given below:

1. The part of the flower that protects the flower bud is called:

a) petal b) stamen c) sepal d) seed coat

2. The main function of the flower is:

a) to make the plant look attractive b) to store food for the plant
c) to make food for the plant d) to make seeds for the plant

3. Which of the following are the fruits of a plant:

a) peanuts b) potato c) onion d) cabbage

4. Pollination is the process by which:

a) seeds are spread b) plants make their own food
c) pollen is transferred to the pistil d) seeds grow into new plants

5. The endosperm:

a) is the baby plant inside the seed b) the place where the seed stores food
c) the part of the flower which has the pollend) the part of the fruit which has seeds

II How do you think each of these seeds is dispersed? Give reasons for your answer.

a) ____________________________________________________________________

b)    _____________________________________________________________________

c)    _____________________________________________________________________

a) b) c)
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III Answer these questions briefly:

1. What is germination?

2. List the conditions needed for healthy germination.

IV Draw a labeled diagram showing the parts of a flower.
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Assessment

I Write true or false in front of each statement:

1. A mushroom is a kind of plant.                        __________________

2. All living things can move on their own.          __________________

3. Insects are animals with backbones              __________________

4. All birds can fly.                                                 __________________

5. Some animals can make their own food.      __________________

II We can show the groups that scientists classify living things into using a chart like this.

1. Complete the chart given below by filling in the empty boxes.

2. Write one example of a living organism which belongs to each group under each box.

The Living World

Living things
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III Answer these questions briefly:

1. What is classification?

2. Give one example  where you use classification in your daily life.

3. Why do scientists classify living organisms?

4. A cloud moves and grows. Is it a living thing? Give reasons for your answer.

IV Give two ways in which a crow and a frog are similar and two ways in which they are different.
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I        Which of the following are magnetic and which are non-magnetic? Fill them in the table given
         below:

plastic,  wood,  steel, iIron,  aluminium, cloth, paper, nickel

                           Magnetic materials Non -magnetic materials

II     Fill in the blanks in the following sentences:

1. A magnet always has _________poles.

2. Man-made magnets are called ________________magnets.

3. Like poles of two magnets ___________each other.

4. Sailors can use a ________________to find directions.

5. ____________ and ____________ are examples of appliances which  use magnets.

III    State whether the following statements are true or false:

1. When a bar magnet is brought near iron filings, most of the iron filings stick to the
magnet's middle.

2. Magnets are always in the shape of bars.

3. A suspended bar magnet always stops and points in the North-South direction.

4. A non-magnetic material can be changed into a magnetic material.

5. A piece of iron can be magnetized using a bar magnet.

Assessment
Magnetic Attractions
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IV      Answer these questions briefly :

1. Describe how you would separate iron dust from sawdust in a mixture of the two?

2. You are given a magnetic compass and a piece of iron. How will you find out if the iron is
magnetized?
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Assessment

I Choose the correct alternative for the statements given below:

1. Rubber is used to make tyres for vehicles because it is

a) cheap b) flexible c) smooth d)black

2. Glass is made from

a) sand b) petroleum c) clay d) metal

3. A material that we can see through clearly is

a) transparent b) light c) magnetic d) opaque

4. When a material is flexible it

a) is hard b) floats on water c) bends without breaking d) is cheap

5. Which of the following materials will  decompose:

a) paper b) stone c) plastic d) steel

6. Aeroplanes are often made of

a) Steel b) Plastic c) Aluminium d) Glass

7. Which of these materials is used to make electric wires

a) Plastic b) Wood c) Aluminium d) Glass

8. Rubber is made from

a) Petroleum b) Sap of a tree c) Sand d) a type of wood

9. Which of these materials is usually not used in constructing buildings

a) stone b) wood c) paper d) steel

10. Paper is made from

 a) sand b) trees and other plants c) animal skins d) a special type of plastic

Materials Around Us
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II Complete these sentences to choose the correct material . Which propertyof the material
makes you choose it?

1. We can make a pot for carrying water using ________________because  _________.

2. We can make a spade with _________________________ because_____________.

3. We can make a sack to hold grains with ____________________ because________.

4. We can make a ball with _________________________ because ________________.

5. We can make a door with _________________________ because _______________.

III Answer these questions briefly:

1. Why shouldn’t we burn plastics?

2. Give two examples of materials that can decompose easily.

3. Name two materials that can be recycled.

4. What does biodegradable mean?

5. Give an example of a material that is biodegradable.
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Assessment

I    There is something wrong with each of the measurements given below. Why are they wrong?
        Write the reason next to each ruler.

Measurement

1.

2.

3.

4.

5.

Because _______

__________________________.

Because _______

__________________________.

Because _______

__________________________.

Because _______

__________________________.

Because _______

__________________________.
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I I     Answer these questions briefly:

1.   Why is it neccessary to use standard units for measurement?

2.  Describe how you would measure the length of your playground. Remember to
  write what tools you would use and what units you would use?
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Assessment

I Tick the correct statement from the choices given below:

1. When sugar is dissolved in water the sugar is the

a) solvent     b) solute               c) solution      d) suspension

2. Which is the odd one out based on it’s solubility in water:

 a) Sugar     b) Mud               c) Turmeric      d) Chalk powder

3. Which of the following is a solution :

a) Sambar     b) Muddy water             c) Milk      d) Salt water

4. Which of these statements is false

a) Salt water is a solution           b) Tap water is a mixture

c) Paint is a solution           d) Sambar is a mixture

5. When you heat a salt solution

a) more salt dissolves in it          b) less salt dissolves in it

c) there is no change in how much          d) salt starts settling at the bottom
               salt we can dissolve

6. A saturated solution is a solution which :

a) is coloured         b) cannot dissolve any more solute

c) is hot         d) is cold

7. We sieve flour to remove impurities when  the particles of flour and impurities have:

a)  Different colours   b) Different sizes          c) Different solubility d) Different weights

8. Which of the following would you use chromatography for :

a)  separating salt from water          b) separating colours in an extract from flowers

c)  separating butter from milk          d) separating mud from salt

Mixing And Separating
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9. The process by which a heavier component of a solid-liquid mixture settles to the bottom is
called :

a) decantation         b) sieving           c) sedimentation d)  filtration

10. Winnowing is used to separate two substances that have differences in their:

a) colour    b) size   c) weight d) solubility

II Match the following:

III Which of the follwoing mixtures are heterogenuous mixtures, which are solutions and whcih are
suspensions?Write them in the appropriate columns.

paint, muddy water, salt water, copper sulphate and water, sambar

IV Answer briefly:

1. What is a solution? Give an example.

2. What do all mixtures have in common?

3. How would you separate a mixture of salt and sand?

Solutions Suspensions Heterogenuous mixtures

To separate I would use

 1. Grains of dal and salt (      ) A.    Sieving

 2. Salt from sea water (      ) B.    Evaporation

 3. Tea leaves from tea (      ) C.    Filtration

4.  Rice grains in water (      ) D.   Threshing

 5. Grains from stalks (      ) E.   Dissolving + Decanting
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Assessment

I Fill in the blanks with the correct words:

1. Liquid wax becomes solid as it cools. This is an example of _______________.

2. As a liquid boils it changes into a ________________________.

3. Condensation is the process by which a ___________ changes into a ______________.

4. __________________ have a fixed shape and a fixed volume.

5. Solid with small particles and air spaces between them are called __________________.

II State whether each of these statements is true or false:

1. A liquid has a fixed shape and a fixed volume.

2. Only liquids can be poured from one container to another.

3. Liquids evaporate only when they are boiling.

4. Ice is the solid form of water.

5. Liquids turn into solids only when it is very cold.

III Answer these questions briefly:

1. Why do wet clothes dry faster on a hot day than on a cool day?

2. You can see water droplets forming on a glass of cold water. Where do the water droplets
come from?

3. What is lava?

Solids, Liquids And Gases
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IV What kind of change is taking place in each of the following:

1. Ghee hardens in cold weather. ____________________________________

2. Icecream starts dripping on a hot day. ____________________________________

3. Dew drops form on the blades of grass

           on  a winter morning. ____________________________________

4. Water kept in a freezer turns to ice. ____________________________________

5. The water in a puddle disappears in
            hot weather.                                ______________________________________
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Assessment

I           Fill in the blanks with the correct word:

1. Decayed plant and animal matter  found in the soil is called________________________

2. Soil with very fine particles is called___________________soil.

3. ___________________soil does not hold much water.

4. The bottom most layer  in a soil profile is called ________________________. It is very
hard.

5. _________________help to convert substances in the soil and air into nutrients that the
plant can absorb.

6. The most fertile layer of soil is called the ________________________.

II         Answer these questions in a few sentences each:

1. How does soil help us? Describe at least 2 ways.

2. How do earthworms enrich the soil?

3. How do  chemical pesticides damage the soil?

4. How can trees prevent soil erosion?

Soil
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III Give one word for the following:

1. Decayed organic matter                                                        __________________________

2. Soil with very fine particles which holds water                     __________________________

3. The most fertile layer of soil                                                   __________________________

4. Microorganisms which convert introgen in the air

into nutrients in the soil                                                          __________________________

5. The lower most layer in the soil profile which is very hard. __________________________
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Assessment

I Read these statements carefully. Mark ‘F” against the ones that are False and “T” against
the ones that are True:

1. A battery can have one or two terminals.

2. Electricity can flow through paper.

3. A battery is an example of a load in a circuit.

4. Electricity flows through an open circuit.

5. It is dangerous to touch electrical appliances with wet hands.

II Fill in the blanks:

1. A device which is used to open or close an electrical circuit is called a ______________

2. Materials which do not allow electricity to pass through them are called ______________

3. The thin metal wires inside a bulb which glow are called _________________

4. We use symbols to show how the different parts of an electric circuit are connected together
in a _____________________________

5. The electricity which comes to our homes from power plants is called ______________

III Explain in a few sentences each, why the bulb will not glow in each of these circuits:

1.

2.

3.

Electric Circuits
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IV Answer these questions briefly.

1. What is solar electricity? What are the advantages of using solar electricity?

2. Classify the following as electrical conductors and electrical insulators.

paper, copper, plastic, wood, aluminium, steel, stone

3. Lalita noticed that an electrician was wearing rubber gloves while repairing a street light.
Why does he need to do this?

4. Draw a circuit diagram to show how you will connect a bulb, a switch and a cell, to make the
bulb glow.

Conductors Insulators
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Assessment

I Complete the ray diagrams for each of the following:

1. Light falling on a translucent
 piece of glass.

2.  How a light bulb is visible through
 a tube.

3. Light reflected from a rough surface.

II Choose the correct statement from the choices given below:

1.  The colours making up white light are called:

 a) a rainbow b) a ray c) a spectrum d) a sunbeam

2.  Light always

 a) travels in a straight line b)passes through an object

 c)completely bounces off an object d) splits into colours

3.  In a pinhole camera we can see

 a)  a reflection b) a shadow      c) an image        d) the object

4.  Tracing paper is an example of

 a) an opaque object b) a transparent object

 c) a luminous object d) a translucent object

5.  A shadow is

 a) always formed when there is a bright light b) exactly the shape of the object

 c) always the same size d) formed when an opaque object blocks the path of light

6.  Which of the following is not a luminous object:

 a) the sun         b) the torch       c) the mirror          d) a firefly

Light And Shadows



   RVEC

III  Draw the shape of the shadow in each of the following:

IV Answer the following  briefly:

1. What is the difference between the shadow of a tree and an image of a tree you can see in a pinhole
camera?

Wooden cylinder kept vertically

Wooden cylinder kept horizontally

Transparent object

Shape of  the shadow

Shape of  the shadow

Shape of  the shadow

1.

2.

3.
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Assessment

I State whether the following statements are true or false:

1. All birds can fly.

2. All animals which can fly are birds.

3. A grasshopper is a carnivore.

4. A bird has lungs.

5. All animals which live underwater are fish.

II Label this diagram with the following:

 gill covering, tail fin, fins, head.

Animals Around Us

III Fill in the blanks:

1. _____ is the process by which animals get oxygen and use it  to get energy from food.

2. The process by which food is broken down into simpler substances and absorbed by the
body is called _________

3. ________ are living organisms which can make their own food.

4. A fish breathes through special organs called________

5. An animal that eats both plants and  animals is called a ____________
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IV Answer these questions briefly:

1. How does a squirrels tail help its movement?

2. How does a grasshopper breathe?

3. Why does an eagle have a sharp, hooked beak?

4. Write two similarities and two differences between an elephant and a banyan tree. Use what
you have learnt about plants and animals.

5. Draw the life cycle of a butterfly.
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Assessment

I Fill in the blanks:

1. Habitats like lakes ponds and oceans are called _______________________ habitats.

2. The living organisms in a habitat are called the _______________ factors in the habitat.

3. A ___________ is an example of a plant  that lives in the desert.

4. Habitats which have less than 25 cms of rain every year are called _______________.

5. An example of a plant that lives in water is ____________________.

II Pick the odd one out. Give reasons for your choice.

1. Desert, Forest, Lake, Mountain.

The odd one out is __________________ because _______________________________

2. Sunlight, Grass, Water, Air

The odd one out is __________________ because _______________________________

3. Cactus, Hydrilla, Lotus, Lily

The odd one out is __________________ because _______________________________

4. Fish, frog, pond skater, desert scorpion

The odd one out is __________________ because _______________________________

III Answer these questions briefly:

1. What is a habitat?

2. Explain at least three ways in which a camel is adapted to living in  a desert.

Habitats
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3. How is an earthworm adapted to living in soil?

4. Name a habitat you have observed. List at least 5 plants and animals you have seen there.

5. Draw a food chain with the following organisms: plant, mouse, snake, eagle.




