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Introduction to the Guide
The Teaching Guides for the New Get Ahead Science series provide guidelines for help of 
the teacher in classroom. This Teaching Guide includes:
•	 An introduction on how to approach New Get Ahead Science in class.
•	 Teaching strategies mentioned in the national curriculum.
•	 Sample lesson plans.
•	 Suggested answers to the exercises in the textbook.
•	 Suggested worksheet for assessments.
•	 Suggested scheme of work.

How to Approach New Get Ahead Science
To teach New Get Ahead Science in a more constructive manner, teachers are advised to 
make classrooms more Student-centered. Students are to be given a more active role in 
the classroom, to be encouraged to present their thoughts and ideas confidently, and be 
instructed to respect differing opinions. In order to achieve this, teachers are to facilitate 
students so that they can take more responsibility for their learning journeys. The 
following summarizes the methodology with which all units of New Get Ahead Science 
are to be approached, in order to make classroom more Student-centered:
•	 Students to be given a chance to work independently, as well as collaboratively i.e. in 

groups. Real-life examples to be discussed by teachers and students.
•	 Students to be given tasks where they share opinions with each other and with the 

teacher. They are to be encouraged to give reasons for their opinions.
•	 Teacher to role-model the ideals of respect, collaboration, and active learning in the 

classroom. During group discussions, all students should be encouraged to work 
together.

•	 Teacher should facilitate students only when directions are needed; most of the 
time, students should work on their own while reading, writing, and discussing the 
lessons in specific units.

Contents and Sequence of the Teaching Guide
The Teaching Guide for New Get Ahead Science contains suggestions for starting a 
lesson and provide teaching strategies for each unit. The instructional model focuses on 
exploring background knowledge, where students participate actively.
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Recommended Schedule for an Active and Student-centered 
Classroom

Exploring knowledge through essential questions 5 minutes

Teaching Methodology/Activity 25 minutes

Assessment 10 minutes

The first part of each unit contains basic suggestions for taking the lesson forward in 
a constructive manner. The second part of the lesson contains answers to all questions 
present in the book. Students should be advised to come up with their own answers and 
teachers can use the Teachers Guide to assess students’ understanding and knowledge.

Teaching Strategies as per General Science National Curriculum
Examples of effective instructional strategies include, but are not limited to, the 
following:
•	 inquiry
•	 questioning and discussion
•	 investigation and problem solving
•	 demonstration and laboratory work
•	 problem based learning
•	 utilizing whole class, group, and individual work
•	 incorporating literacy strategies (reading, writing, speaking and listening)
•	 using student work to inform instruction
For detailed support on teaching strategies of Science, please visit Chapter 7 pages 55 to 
64 in the General Science National Curriculum 2006.

Assessment Strategies as per General Science National 
Curriculum
Teachers learn about student progress not only through formal tests, examinations, 
and projects, but also through moment-by-moment observation of students. To assess 
students’ science knowledge, skills, and attitudes, teachers require a variety of tools and 
approaches, such as:
•	 selected response
•	 constructed/ created response
•	 performance assessment
•	 personal communication
•	 students’ self-assessment
For detailed support on assessment strategies of Science, please visit Chapter 8 pages 65 
to 73 in the General Science National Curriculum 2006.
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Division of Syllabus into Three Terms:

1st Term	 Unit 1:	 Classification of animals
	 Unit 2:	 Classification of plants
	 Unit 5:	 Pollution
	 Unit 7:	 Forces and Machines
2nd Term	 Unit 3:	 Micro-organisms
	 Unit 6:	 Matter
	 Unit 8:	 light
3rd Term	 Unit 4:	 Seed Structure and Germination
	 Unit 9:	 Electricity and magnetism
	 Unit 10: Soil

Scheme of Work

Chapter Topic-wise 
allocation of 
periods

Learning outcomes
The students should be able to:

Unit 1:
Classification of 
animals

1 period •	 learn about reason for classification of animals.
•	 learn about how we classify animals.

2 periods •	 learn about classification of animals.
•	 know about vertebrates and their classification.

2 periods •	 know about invertebrates and their classification.

Unit 2:
Classification of 
plants

1 period •	 learn about reasons for classification of plants.
•	 learn about how we classify plants.

2 periods •	 learn about classification of plants.
•	 differentiate flowering and non-flowering plants.
•	 differentiate monocot and dicot.

2 periods •	 learn parts of a plants and their functions.
•	 differentiate taproot and fibrous root.
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Chapter Topic-wise 
allocation of 
periods

Learning outcomes
The students should be able to:

Unit 3:
Micro-organisms

2 periods •	 know about micro-organisms.
•	 learn about healthy habits.
•	 identify ways by which microorganism can enter 

the human body.

2 periods •	 know that we should look after our bodies.
•	 know how we should be able to stay healthy.
•	 know what we should eat to stay healthy.
•	 explain how we become ill.
•	 identify bacteria and viruses. 

2 periods •	 understand how doctors help us fight diseases and 
infections.

•	 understand immunity.
•	 discuss how we can protect ourselves from 

diseases.

Unit 4:
Seed Structure 
and Germination

2 periods •	 understand the internal structure of seed.
•	 explain the formation of fruits and seeds.
•	 describe the ways of dispersal of seeds.
•	 describe the structure of a dicot and a monocot 

seed.
•	 know the functions of cotyledons. 

2 periods •	 describe the favourable conditions for germination 
of a seed.

•	 describe the process of germination of a seed and 
the conditions required.

1 period •	 differentiate the types of germination.

Unit 5:
Pollution

1 period •	 know what is meant by pollution.
•	 discuss about types of pollution.
•	 explain the causes and effects of different types of 

pollution.

1 period •	 describe the problems caused by over- population.
•	 explain the harmful effects of pollution. 

2 periods •	 suggest some ways to control pollution.
•	 explain the importance of trees in helping to keep 

the environment in balance. 
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Chapter Topic-wise 
allocation of 
periods

Learning outcomes
The students should be able to:

Unit 6:
Matter

2 periods •	 Learn about matter.
•	 know about the different arrangements of 

particles in states of matter.
•	 describe the movement of particles in matter.
•	 explain how the movement of particles brings 

about changes in state.

2 periods •	 explain the different physical methods of 
separation.

•	 define what is meant by the melting and boiling 
points of matter.

•	 know about expansion and contraction.

2 periods •	 analyse some practical applications of expansion 
and contraction in our daily lives.

•	 identify where condensation and evaporation take 
place in water cycle.

Unit 7:
Forces and 
Machines

2 periods •	 know the term and uses of machine.
•	 explain the structure and functions of simple 

machines.
•	 define mass and weight and explain the difference 

between them.
•	 explain how a force can make an object start, stop, 

or change its motion. 

1 period •	 explain that forces occur in pairs.
•	 recognize the difference between balanced and 

unbalanced forces.

2 periods •	 explain friction and its causes.
•	 understand the useful and harmful effects of 

friction.
•	 know ways of reducing friction.
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Chapter Topic-wise 
allocation of 
periods

Learning outcomes
The students should be able to:

Unit 8:
Light 

3 periods •	 explain that light is a form of energy.
•	 know the main sources of light.
•	 explain that we see things when light falls on 

them. 

2 periods •	 understand the properties of light.
•	 explain what are luminous and non-luminous 

bodies.

1 periods •	 understand about the lunar and solar eclipse.

2 periods •	 differentiate how transparent, translucent, and 
opaque materials.

•	 analyse how shadows are formed. 

Unit 9:
Electricity and 
magnetism

1 period •	 describe current and electricity.
•	 know about a simple circuit.
•	 explain need of electricity.

2 periods •	 explain the importance of a switch and a fuse in a 
circuit.

•	 realize the importance of being safe around 
electricity. 

2 periods •	 know about magnetism.
•	 understand the uses of electromagnetism.

Unit 10:
soil

2 periods •	 describe the composition of soil.
•	 explain the usefulness of each component
•	 describe how soil is formed. 

2 periods •	 explain the composition of different kinds of soil 
and their importance.

•	 describe the layers of soil. 

2 periods •	 explain why soil becomes infertile.
•	 explain the uses of different kinds of fertilizers.
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Classification of animals

1

Lesson plan 1

Students learning outcomes

•	 Learn about reasons for Classification of animals
•	 Learn about how we classify animals

Materials
red, blue and green colour cards

Keywords
classification, variety, groups, vertebrates, invertebrates, kingdom, feature

Overview
Students will learn about the classification of animals like vertebrates and invertebrates 
and its importance. Students will know about the animal kingdom and features of 
different classes.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why do we make sets like cutlery set?
2.	 Why are we different from birds?

Method:

•	 As an introduction to the activity, teacher will discuss classification in general. 
Ask students what we mean by classification and discuss making group of similar 
objects. For example tools, food, and flowers.

•	 Explain the reason to classify things: it makes our study easier.
•	 Teacher will distribute red, blue and green colours to each student randomly. Ask 

the students to make three groups. All the students having red cards will make one 
group and so on.
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•	 Show a classification table to the students to explain how animals are classified as 
vertebrates and invertebrates with pictures of vertebrates and invertebrates.

•	 Conduct in classroom:
•	 Activity 1, page 1
•	 Activity 2, page 5

Assessment

1.	 Name the class to which each of the following animals belongs.

Animal Class

pigeon

snake

elephant

frog

shark

2.	 Complete the table by choosing examples of each class from the given names of the 
animals.

	 frog, snake, ostrich, rabbit, salmon

Mammal Amphibian Bird Reptile Fish

Reinforcement/homework
Exercise questions 1 and 2

Lesson plan 2

Students learning outcomes

•	 Learn about classification of animals
•	 Know about vertebrates and their classification

Materials
pictures of animals

Keywords
fish, amphibians, reptiles, birds, mammals

Overview
Students will learn about the different classes of animals. Examples of each class will be 
described so they can classify animals easily.
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Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why do we classify things?
2.	 Why are living and non-living things different?

Method:

•	 Teacher will show pictures of animals and ask the students to verify their features. 
E.g. birds have feathers, fish breathe with gills, and reptiles are covered with scales.

•	 Students will bring a collection of pictures of animals from books or, if they can 
draw and colour their own pictures of animals. Teacher may encourage students to 
make their own jungle book. Use these pictures to classify animals.

•	 Ask students to group the animal cards based on one property. For example, make 
a group of animals based on the property scales on the body. They might have 
pictures of animals that have fur and ones that have feathers. This will illustrate the 
concept of classification.

•	 Students will be divided into small groups and take with them the animals’ cards / 
jungle book to explain the concept.

•	 Conduct in classroom:
•	 Activity 3, page 6

Assessment

1.	 Write two differences between vertebrates and invertebrates.
2.	 How is a fish different from a lizard?

Reinforcement/homework
Exercise question 3

Lesson plan 3

Students learning outcomes

•	 Know about invertebrates and their classification.
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Materials
pictures of animals like vertebrates and invertebrates

Keywords
insects, worms, head, thorax, abdomen

Overview
Students will learn about the classification of vertebrates and invertebrates. Students will 
classify vertebrates and invertebrates. Clear concept of classification of vertebrates and 
invertebrates will be given with the help of examples.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are the properties of fish and amphibians?
2.	 What are the properties of reptiles?
3.	 What are the differences between amphibians and birds?

Method:

•	 Continuing from previous lesson, evaluate each group’s classification on the basis of 
whether animal are vertebrates or invertebrates.

•	 Students will be asked to locate their own vertebral column (spinal cord). They will 
realize that they are vertebrates.

•	 There are two types of invertebrates: insects and worms. Students will make two 
groups having charts of insects and worms.

•	 Teacher will explain about the difference between insects and worms that insects 
have three parts of the body head, thorax, and abdomen while worms have soft and 
long bodies.

•	 Conduct in classroom:
•	 Activity 4–5, page 7



16

Assessment

1.	 Name the class to which each of the following animals belongs.

Animal Class

butterfly

jellyfish

octopus

sponge

starfish

Reinforcement/homework

1.	 Exercise question 4
2.	 Make a jungle book using pictures of fifteen different animals and write features of 

classification.
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Classification of plants

2

Lesson plan 1

Students learning outcomes

•	 Learn about classification of plants
•	 Learn about how we classify plants

Materials
leaves from different plants/trees, a flower

Keywords
flowering plants, non-flowering plants, algae, mosses, ferns, conifers

Overview
Students will learn about the classification of plants. Classification of flowering and non-
flowering plants will be explained.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why do we classify plants?
2.	 What is classification?
3.	 How are plants different?

Method:

•	 Teacher will ask the children to bring leaves from different plants/trees and then 
help them to study the different types of leaves. Ask students if all plants are alike 
how will be the world. Discuss about the types of plants featured like do all plants 
look alike? What needs do plants have? How do they get their food?

•	 Show a flower and discuss the parts of flowering plants and the process of 
photosynthesis, by which plants make food. Talk about plants that are familiar to 
the students. What do they look like? Where do they grow? Discuss plant structure 
and its parts like stem, flower, leaf and roots.
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•	 Choose a familiar flowering plant they would like to learn more about; tell them 
they will research and write a paragraph about it. Each paragraph should include 
the plant’s common and scientific names; a description of the parts (seed, root, stem, 
leaves, and flower); its needs; and at least three interesting facts. Also have students 
draw a picture with each plant part labelled. Students may use books or magazines 
for research.

•	 Conduct in classroom:
•	 Activity 1, page 13
•	 Activity 2, page 15

Assessment

1.	 What are the two classes of flowering plants?
2.	 What are the two main differences between Angiosperm and Gymnosperm?

Reinforcement/homework
Exercise question 1

Lesson plan 2

Students learning outcomes

•	 Learn about classification of plants
•	 Differentiate flowering and non-flowering plants
•	 Differentiate monocot and dicot

Materials
mango seeds, pictures of plants like dicot and monocot plants

Keywords
monocotyledon, dicotyledon

Overview
Students will learn about the monocotyledons and dicotyledons. Different features of 
monocotyledon and dicotyledon will be explained, e.g. type of seed, type of leaf and type 
of roots.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min
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Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are the functions of seeds?
2.	 Why are roots important?

Method:

•	 Students will observe mango seeds. Ask the students questions about how a person 
could grow a new tree.

•	 Provide each student with four different pictures of plants. Instruct students to work 
individually to classify the plants into categories based on how they reproduce (seeds 
or seedless).

•	 Students sort (classify) the different plants into categories based on whether they are 
seedless plants or seed plants. Students record their initial observations about the 
plants in their science journals.

•	 Divide the class into groups of three or four so they can share their work. Guide 
the students to discuss within their groups the differences and similarities of the 
plants. Ask for volunteers to share what they learned from their research and group 
discussions.

•	 Review what students have learned about the needs of plants, the parts of flowering 
plants, and photosynthesis.

•	 Show charts to the students how to classify the different plants into two categories 
(seedless and seed plants) using a new picture not used at the beginning of the 
lesson.

•	 Bring dicot and monocot plants with their flowers and seeds in order to compare the 
physical features of seeds, stems, leaves, roots, and flowers. Explain the difference 
between them. Divide the class into two groups one representing monocots and 
other dicots. Ask them to make posters with illustrations and present it in front of 
the class.

•	 Conduct in classroom:
•	 Activity 3, page 15

Assessment

1.	 What are the two major groups of flowering plants and give examples of each group?
2.	 Define the term monocot and dicot.

Reinforcement/homework
Exercise question 2
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Lesson plan 3

Students learning outcomes

•	 Learn parts of a plant and their functions
•	 Differentiate taproot and fibrous root

Materials
a potted plant

Keywords
leaves, stems, roots, taproot, fibrous roots

Overview
Students will differentiate between taproot and fibrous root. They will know monocot 
and dicot plants have different types of roots. Working and composition of taproot and 
fibrous root is different.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are the different parts of a plant?
2.	 What are the differences between monocot and dicot seeds?
3.	 What are the differences between monocot and dicot leaves?

Method:

•	 Explain that we could group plants by leaves, stems, or roots. Teacher will discuss 
about each plant part. Roots are the plant’s intake system. They take up water and 
nutrients from the ground to feed the plant and give it energy. Roots also keep the 
plants in place in the ground. We eat roots like carrots and reddish.

•	 Next are the stems. The stem moves food, water, and nutrients through the plant. 
Stems hold the plant up straight as well. There are woody stems, like on trees and 
shrubs. There are non-woody stems like on flowers and herbs. We eat stems like 
sugarcanes.

•	 Then there are the leaves. The leaves take in sunlight that helps the plant survive. 
The leaves on plants angle toward wherever the sun is. We eat certain leaves such as 
spinach.
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•	 Finally, there are seeds. Seeds are everywhere. What do you find when you bite into 
an apple? Inside a tomato? On the outside of a strawberry. We classify plants by 
whether or not they have seeds. Most of the plants that you know have seeds. Plants 
use their seeds to reproduce and make more plants. Sometimes we even eat seeds. 
Can you name some seeds you have eaten before? We eat seeds like beans

•	 Conduct in classroom:
•	 Activity 4, page 16

Assessment

1.	 Explain the term taproot and fibrous root.
2.	 Fill in the blanks:	

i.	 The ________ have flowers with three petals or a multiple of three.
ii.	 A ____________root is a large, central, and dominant root.
iii.	 A leaf has a network of _____________.
iv.	 The seed of a monocot plant has _____________ cotyledon/s.
v.	 The term __________________ means naked seeds.

Reinforcement/homework

1.	 Exercise question 3
2.	 Draw structures of taproot and fibrous root and write down their differences in your 

notebooks.
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Microorganisms

3

Lesson plan 1

Students learning outcomes

•	 Know about microorganisms.
•	 Learn about healthy habits.
•	 Identify ways by which microorganisms can enter the human body.

Materials
dust particles through a beam of window

Keywords
microorganism, microbes, germ, disease

Overview
Students will learn about different microorganisms they will learn the healthy habits and 
will identify ways by which microorganisms can enter the human body.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why we become ill?
2.	 Why you keep your teeth clean?

Method:

•	 Ask the students if they can see rays of light coming through the window. Dust 
particles and some fibre floating in the air can be seen along with micro-organisms 
that cannot be seen with our naked eyes.

•	 Begin your lesson by asking what your students think about the word ‘microbe’. 
Write some of their answers on the board. Students will usually give negative 
thoughts, so ask them if they have any positive thoughts about microbes as well. Let 
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them know they may be surprised at how much they actually like what microbes do, 
apart from not liking the illnesses they cause.

•	 Tell them that you are going to learn more about microbes and discuss the definition 
of Microbes.

•	 Now explain the meaning of microorganisms to the student i.e. “micro” means 
“small” and “organisms” means “living things”. Most microorganisms can be seen 
by the microscope.

•	 Explain that each part of the body performs a certain function, just like the different 
parts of a machine. Explain that, just as a machine needs maintenance and looking 
after, so does the body. Discuss the importance of keeping our body healthy by 
taking suggestions from the students.

•	 Conduct in classroom:
•	 Activity 1-3, page 20

Assessment

1.	 Explain the ways in which germs can enter the body.
2.	 Name three microorganisms.	

Reinforcement/homework
Exercise question 1

Lesson plan 2

Students learning outcomes

•	 Know that we should look after our bodies.
•	 Know how we should be able to stay healthy.
•	 Know what we should eat to stay healthy.
•	 Explain how we become ill.
•	 Identify bacteria and viruses.

Materials
textbook pictures

Keywords
infection, toxin, hygiene, bacterium, virus

Overview
Students will learn about know about microbes and their effects. They should look after 
their bodies and know how we should stay healthy. They will understand about bacteria 
and viruses.
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Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are microbes?
2.	 What are microscopic organisms?
3.	 Have you ever seen the process of yoghurt making?
4.	 Do you know the process of yoghurt making?

Method:

•	 Ask students why “Dental Hygiene” is important. Why should we keep our teeth 
clean? Can we see germs with our naked eyes? Which instrument is mostly used 
to see microorganisms?

•	 Show pictures / diagrams of viruses, bacteria and fungi from textbook to students. 
Ask them to observe these pictures carefully and guess which organisms are 
these. Further explanation can be done by telling the class that there are some 
diseases that can be caught by micro-organisms present in the air. They can be 
classified into bacteria, virus, and fungi.

•	 Ask the class “Are bacteria useful or harmful to us?” to increase the curiosity among 
the students: Their response may be negative by saying that bacteria are always 
harmful. The teacher can explain them the benefits of bacteria. Like changing milk 
into yoghurt.

•	 Ask the students the use of bacteria and fungi in preparation of yoghurt, cheese 
and bread. If possible, demonstrate the process of yoghurt making in class. 
Otherwise explain this process verbally. Ask students to draw diagram to explain 
this process.

•	 Explain the advantages of bacteria and fungi in daily life. Use questioning 
answering and concept maps to teach this part of lesson.

•	 Explain that many diseases are caused by very tiny single-cell organisms called 
microorganisms. Bacteria and viruses are microorganisms. Most microorganisms 
are so small that they can only be seen with the help of a microscope. They are 
found in the air, water, and on land. Some of them are harmful. They can cause 
diseases in plants and animals. Viruses are even smaller than bacteria. They can 
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only be seen with the help of an electron microscope. Make a list of diseases caused 
by bacteria and viruses.

•	 Conduct in classroom:
•	 Activity 4 and 5, page 22

Assessment

1.	 Write down the diseases caused by the following microorganisms:
a.	 Virus ___________________________
b.	 Bacteria ________________________
c.	 Fungi ___________________________

2.	 Write down 5 benefits of exercise.
3.	 What are the two types of bacteria?

Reinforcement/homework

1.	 Exercise question 2
2.	 Draw labelled diagrams of different types of bacteria in your notebook.

Lesson plan 3

Students learning outcomes

•	 understand how doctors help us fight diseases and infections
•	 understand immunity
•	 discuss how we can protect ourselves from diseases

Materials
healthy habits chart

Keywords
healthy habits, vaccine, immune, disease-carrying germs

Overview
Students will learn about how doctors work to help us to fight diseases and infections. 
They will understand the term immunity. They will learn the ways they can protect 
themselves from diseases and infections.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min
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Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are good and bad bacteria?
2.	 Why do we go to the doctor when we are ill?

Method:

•	 Divide the students into groups and ask them to make a chart on healthy habits. 
Display the healthy habit chart, on the soft board.

•	 Students may also prepare presentation on healthy habits and promote good 
habits among the young student. For e.g. why do we become ill? How can we fight 
infection?

•	 Explain that the doctor gives us medicines called antibiotics to kill the germs. Also 
discuss ways in which we can protect ourselves from being infected by other people.

•	 Can the body protect itself? Explain that our white blood cells attack the germs that 
enter our body. They eat up the germs or they produce chemicals which can kill 
germs. Explain that a medicine helps your body to fight against disease-carrying 
germs. Explain about vaccine and its importance. Describe the way in which a 
vaccine helps to make the body immune to disease-carrying germs.

Assessment

1.	 Choose the correct answer:	
i.	 Many diseases are caused by tiny living things called________ .

a.  insects	 b.  worms	 c.  germs	 d.  fish
ii.	 Vaccinations can make the body immune to many ___________.

a.  diseases	 b.  reactions	 c.  bodies	 d.  health
iii.	 __________can also help your body to fight against diseased germs.

a.  Teachers	 b.  Engineers	 c.  Doctors	 d.  pilots
iv.	 The _________blood cells protect the body from germs.

a.  red	 b.  white	 c.  blue	 d.  yellow
v.	 ____________are not classified as plants or animals.

a.  Viruses	 b.  bacteria	 c.  fungi	 d.  fish

Reinforcement/homework
Exercise questions 3 and 4
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Seed Structure and Germination

4

Lesson plan 1

Students learning outcomes

•	 understand the internal structure of seed
•	 explain the formation of fruits and seeds
•	 describe the ways of dispersal of seeds
•	 describe the structure of a dicot and a monocot seed
•	 know the functions of cotyledons

Materials
different seeds (depending on the availability of the seeds), charts of seed and fruit 
formation

Keywords
seed coat, cotyledon, endosperm

Overview
Students will learn about the internal structure of seed, the formation of fruits and seeds. 
They will understand the ways of dispersal of seeds. Students will describe the structure 
of a dicot and a monocot seed.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are seeds?
2.	 Which part of the plant does help in growing a new plant?

Method:

•	 Introduce the topic by showing the students different seeds (depending on the 
availability of the seeds). Ask them to find the differences between the shown 
seeds: millet seeds, bean seeds, pea seed etc. Students will come up with the 
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differences that they observed in their colour, shape, and size. This will help them to 
understand that seeds of different plants differ in their shape, size and colour.

•	 Explain seed and fruit formation with the help of charts.
•	 Conduct in classroom:

•	 Activity 1, page 27

Assessment

1.	 What are the requirements of germination?
2.	 Complete the following paragraph using the words given below:
	 Green, seed coat, water, downwards, upwards
	 When the seed is planted it absorbs ___________from the soil. It begins to 

swell and the _________sheds off. The root starts to grow ____________ 
into the soil to hold the ground. The shoot of the embryo grows __________to 
give strength the baby plant above the ground. It comes out of the soil. It then 
it is able to get air, warmth, and light. It develops a stem and leaves that soon 
turns________________.

Reinforcement/homework

1.	 Exercise question 1
2.	 Collect five different types of seeds and observe them.

Lesson plan 2

Students learning outcomes

•	 describe the favourable conditions for the germination of a seed
•	 describe the process of germination of a seed and the conditions required

Materials
plants grown in a pot/ bottle

Keywords
favourable, germination, growth, seedling

Overview
Students will learn about the favourable conditions for germination of plants such as 
light, water carbon dioxide and the process of germination of a seed.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min
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Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is required to grow a plant?
2.	 What will be the effect if you are not watering a plant?

Method:

•	 Teacher will explain the favourable conditions for germination of plants such as 
light, water, carbon dioxide.

•	 Demonstrate through activity the germination of seed in different conditions. 
Through this activity teacher can explain in detail the factors necessary for 
germination. Explain that seeds will not grow if we put them in a freezer or boil the 
seeds. Explain that different seeds need different time to grow.

•	 Encourage students to observe the daily growth of bean and maize seeds in order 
to compare and contrast the stages of germination in both the seeds. Show their 
seedlings and help them to identify cotyledons in order to understand the functions 
of cotyledons.

•	 Encourage students to sow a seed and looking after it. Can seeds grow without 
water? Students will discuss about conditions necessary for seeds to germinate.

•	 Conduct in classroom:
•	 Activity 2-3, page 29

Assessment

1.	 What are the parts of a seed?	
2.	 Identify the name of the part for given description:

i.	 A baby plant called embryo within the seed of a plant.
ii.	 The outer covering of a seed.
iii.	 Stores food helps the baby plant to grow.

Reinforcement/homework

1.	 Exercise question 2
2.	 Draw a labelled diagram of internal structure of a monocot and a dicot seed.

Lesson plan 3

Students learning outcomes
Learn about hypogeal germination and epigeal germination.

Materials
millet seed, maize seed, bean seeds, pea seed
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Keywords
hypogeal germination, epigeal germination

Overview
Students will learn about rent types of germination take place in monocot and dicot 
plants like hypogeal germination and epigeal germination.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is germination?
2.	 What factors are necessary for germination?

Method:

•	 Explain the two types of germination with the help of charts. Hypogeal germination 
takes place in monocot seed, whereas Epigeal germination takes place in dicot seed.

•	 Discuss the differences between two types of germination.
•	 Ask the students to bring different seeds like millet seed, maize seed, bean seeds, pea 

seed etc. to germinate and observe the process of hypogeal and epigeal germination. 
During the process, students also identify cotyledons in dicot and monocot seeds.

•	 At this phase of the lesson the teacher will explain the differences between the 
structure and types of germination in these two types of seeds.

•	 Use magnified pictures of internal structures of bean and maize seeds to understand 
the differences between them.

•	 Conduct in classroom:
•	 Activity 4, page 31

Assessment

1.	 What are the differences between Epigeal and Hypogeal Germination?
2.	 Why is cotyledon important?	

Reinforcement/homework
Exercise question 3
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Environmental Pollution

5

Lesson plan 1

Students learning outcomes

•	 know what is meant by pollution
•	 discuss types of pollution
•	 explain the causes and effects of different types of pollution

Materials
charts showing water pollution, land pollution, air pollution

Keywords
environment, air, soil, water, crop, pollution, rainfall

Overview
Students will learn about pollution and different types of pollution. They will explain the 
causes and effects of different types of pollution. They will know the ways by which they 
can reduce pollution.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is an environment?
2.	 Why do we keep our house clean?

Method:

•	 Introduce lesson by writing the term “environment’’ on board and ask the students 
what they understand by it. Write the responses on the board.

•	 Ask the students to observe their immediate environment and list them down. 
Teacher will ask the students ‘Is your environment clean?’ Students will come 
up with their responses. Students will share several examples that are related to 
pollution having a negative effect on land over time. The majority of the answers 
may relate to pollution will be for cars and factories smoke.
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•	 Discuss with the students how many people live in your house? Do more people live 
in villages or cities? Is there more traffic in a town or a city? Is there a park in your 
locality? Do you get clean drinking water? Where do you throw your rubbish? Do 
you have a garden in your house? Do you often get sick?

•	 Show the students pictures of a busy street and a peaceful village. Explain that 
the population of the world is increasing and that more people come to cities to 
find work. More homes, food, clothes, transport, etc. are needed. We need more 
resources, more industries, and more roads and buildings. All these things are 
having a bad effect on our planet.

•	 Explain the meaning of environment and the effects of changes to the environment 
on living organisms.

•	 Explain the uses of trees and the harmful effects of cutting down trees.
•	 Explain the harmful effects on animals, the soil, and the climate.
•	 Many people believe that the changes humans have made over time to improve life 

are also causing pollution. Students do agree and begin wanting to add information 
and share stories.

•	 After sharing a few responses, ask students what they heard that was the same in 
every response. Students tell pollution is a negative effect. Teacher will write the 
definition of “pollution” on board and share it with students. Contamination of air, 
water or soil by substances that are harmful to living organisms. 

•	 Conduct in classroom:
•	 Activity 1, page 36
•	 Activity 2, page 37

Assessment

1.	 Identify some of the harmful effects of pollution on the following:
a.	 the weather
b.	 ice caps
c.	 river life
d.	 sea life

Reinforcement/homework
Exercise questions 1 and 2

Lesson plan 2

Students learning outcomes

•	 describe the problems caused by over-population
•	 explain the harmful effects of pollution
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Materials
charts showing water pollution, land pollution, air pollution

Keywords
reduce, reuse, pollutant, biodegradable, non-biodegradable

Overview
Students will learn about the problems caused by overpopulation and explain the 
harmful effects of pollution.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Do you leave electrical appliances on?
2.	 Do you use trash bins?

Method:

•	 Discuss the benefits of a clean environment and again write their responses on the 
board. At this stage write the term pollution on the board and ask the students to 
brainstorm about its meaning.

•	 Introduce the term and write its types by making a web. Introduce the types of 
pollution like water pollution, land pollution, air pollution by showing the pictures 
or take them around to different places. Explain the causes and effects of each type 
of pollution in detail.

•	 Discuss common things that humans do that add to the pollution of soil, water, and 
air and ways we create pollution.
1.	 Leaving chargers plugged.
2.	 Factories have to burn fuel to make electricity.
3.	 Washing your car near grass.
4.	 Fertilizers and pesticides that are sprayed on the lawn. 
5.	 Driving a short distance.

•	 Conduct in classroom:
•	 Activity 3, page 39
•	 Activity 4, page 42
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Assessment
Complete the following table:

Type of pollution Causes Effects

Land 

Air 

Water 

Reinforcement/homework
Exercise questions 3 and 4

Lesson plan 3

Students learning outcomes

•	 suggest some ways to control pollution
•	 explain the importance of trees in helping to keep the environment in balance

Materials
diagram of the Earth’s atmosphere showing ozone layer

Keywords
harmful, control, effects, garbage

Overview
Students will learn about some ways to control pollution and explain the importance of 
trees in helping to keep the environment in balance.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why should we keep our environment clean?
2.	 How are we damaging our environment?
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Method:

•	 Show the students a diagram of the Earth’s atmosphere. Point out the ozone layer.
•	 Explain that the ozone layer protects the Earth from the harmful ultraviolet rays of 

the Sun. Air pollution is causing the ozone layer to become thinner in places. As a 
result, the Earth is getting warmer.

•	 Discuss the greenhouse effect and its harmful effects on the Earth.
•	 Discuss ways in which pollution can be controlled. Also discuss how man is playing 

a role in destroying plants and animals for fun, for food, for building houses and 
roads.

•	 We must realize that we have to coexist with the flora and fauna on Earth and our 
own existence will be difficult if we do not look after these.

•	 Introduce the 3Rs: reduce, reuse, and recycle by reusing the plastic containers and 
recycling different things to make them useful. Also, introduce biodegradable and 
non-biodegradable things.

•	 Conduct in classroom:
•	 Activity 5, page 44

Assessment
Write down 5 ways to reduce pollution.

Reinforcement/homework

1.	 Exercise questions 5 and 6
2.	 Make a poster about pollution.
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6

Matter
Lesson plan 1

Students learning outcomes

•	 Learn about matter
•	 Know about the different arrangements of particles in states of matter
•	 describe the movement of particles in matter
•	 explain how the movement of particles brings about changes in state

Materials
marble balls and 3 small boxes

Keywords
solid, liquid, gas, shape, volume, matter

Overview
Students will learn about matter and the different arrangements of particles in different 
states of matter. Students will realise the movement of particles in different states of 
matter and about changes in states from one form to another form.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is matter?
2.	 What are different states of matter?

Method:

•	 Explain matter and its three states using examples. Discuss the properties of matter. 
Explain that a gas has no shape and doesn’t take space, such as air. Explain that air 
is made of gases, and they can’t be seen. Ask your students to arrange themselves as 
gases.
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•	 Explain that a solid is something that has a fixed shape and takes up space. Have 
your students come up with examples, and write them on the board. Offer examples, 
such as pencil, books, and box. Ask your students to arrange themselves as solids.

•	 Explain that a liquid is something that doesn’t have a fixed shape but takes up the 
shape of the container, such as water. Ask your students to arrange themselves as 
liquids.

•	 Explain that these different phases are of matter. Matter is any substance that has 
mass and occupies space. Teacher will give a clear concept that gas also has mass 
and occupy volume.

•	 Help students to make the particle models of solids, liquids, and gases. For this, 
ask students to use marble balls and 3 small boxes. In order to show the atomic 
arrangement in a solid, start arranging marbles side by side in a box. Make sure 
they are set in the box so that there will be no empty or lose space left. This type of 
arrangement shows exactly the arrangement of atoms in a solid which gives it shape, 
size, and volume.

•	 Similarly, in another box arrange the marbles in a loose setting so that they can 
bump into each other. This type of arrangement will show the arrangement of atoms 
in a liquid which allows them to flow and have no specific shape but can take the 
shape of a container.

•	 Likewise, arrange the marbles very loosely in a box so that they can roll around the 
box with a free bump into each other. This arrangement will show the arrangement 
of atoms in a gas which allow them to float far in the air therefore, they have no 
specific shape, size and volume. Teachers can use the activity in the lesson to explain 
the difference between the arrangement of atoms in solids, liquids, and gases.

•	 Conduct in classroom:
•	 Activity 1, page 47
•	 Activity 2-3, page 48
•	 Activity 4-5, page 49

Assessment

1.	 What are the different states of matter?
2.	 Draw the arrangement of particles in the separate boxes.

Reinforcement/homework
Exercise questions 1, 2, and 3

Lesson plan 2

Students learning outcomes

•	 explain the different physical methods of separation
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•	 define what is meant by the melting and boiling points of matter
•	 know about expansion and contraction

Materials
ice cubes, burner

Keywords
evaporation, condensation, boiling, freezing arrangement, spaces

Overview
Students will learn about the different physical methods of separation of different 
types of mixtures. They will know about melting and boiling and the method to record 
melting and boiling points. They will know about the effects of heating and cooling on a 
substance like expansion and contraction.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are the arrangements of particles in solids?
2.	 Why do solids have fixed shape?
3.	 Why do gases not have a fixed shape and size?

Method:

•	 Show ice cubes and discuss that particles of water gets close to each other on cooling 
and change into solid. Teachers can conduct a demonstration in the laboratory to 
explain the processes of evaporation and condensation.

•	 Explain that a cube of ice can turn into a liquid with heat. Place a cube of ice in 
warm water, and have your students observe it for 5 minutes. Show your students 
how the ice is starting to melt. Show boiling of water. Show freezing of water.

•	 Put some ice cubes in a beaker and leave it on the table for a while. Heat the water 
till it dries up. Explain the changes of state occur on heating.

•	 Explain the movement of particles when a substance is heated. The spaces between 
the particles increase due to the heat, and more and more particles bump into 
each other, and a change of state occurs from solid, to liquid, to gas. The opposite 
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happens when a liquid is cooled. The particles lose energy. They move closer 
together and a change of state occurs from gas, to liquid, to solid.

•	 Conduct in classroom:
•	 Activity 6-7, page 50

Assessment

1.	 Write true or false:	
i.	 Melting is caused when particles lose energy.
ii.	 A decrease in size or volume occurs when a substance is heated.
iii.	 An increase in the volume occurs when a liquid changes into a gaseous state.
iv.	 The change of state from a liquid to a solid is caused by cooling.
v.	 Expansion in a substance is caused when particles gain energy.

2.	 Name the process of the given changes:	
i.	 Solid to liquid
ii.	 Gas to liquid

Reinforcement/homework
Exercise questions 4 and 5

Lesson plan 3

Students learning outcomes

•	 analyse some practical applications of expansion and contraction in our daily lives
•	 identify where condensation and evaporation take place in water cycle

Materials
chart showing water cycle

Keywords
snow, dew, fog, frost, water cycle

Overview
Students will learn about some practical applications of expansion and contraction in 
our daily lives and will identify where condensation and evaporation take place in water 
cycle.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min
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Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What happens when we warm an ice cube?
2.	 What happens when we put water in a freezer?

Method:

•	 The concept of evaporation and condensation in the water cycle can be explained by 
showing them a picture or video easily available on the internet. Show a chart of the 
water cycle to students and explain different stages. Discuss the importance of water 
cycle.

•	 Identify the points in water cycle, where evaporation and condensation take place. 
Explain that the formation of fog and mist are due to the process of evaporation, and 
the formation of dew and frost are due to the process of due to condensation.

Assessment

1.	 Draw a labelled diagram of water cycle.
2.	 Write down the different stages of water cycle.

Reinforcement/homework
Exercise questions 6 and 7



1 31

Forces and Machines

7

Lesson plan 1

Students learning outcomes

•	 know the term machine and its uses
•	 explain the structure and functions of simple machines
•	 explain how a force can make an object start, stop, or change its motion

Materials
simple machines like scissors, knife, wheel

Keywords
force, simple machine, work, lever

Overview
Students will learn about the definition, uses and structure of simple machine. They will 
define mass and weight and explain the difference between them. They will explain how 
a force can make an object start, stop, or change its motion.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is a machine?
2.	 Why do we use machine?

Method:

•	 As an introductory lesson, ask students to bring any simple machine from home. 
Ask them to present it to the class, how to use this particular machine and how it 
can make our work easier and faster. Students can also use pictures drawn on chart 
paper.

•	 Explain to the students the term simple machine and ask the students to name 
some simple machines they often use in daily life. Make a list of these on the 
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board. Ask your students, can you imagine a life without machines? Students’ 
responses can be collected on the board during the discussion.

•	 Explain that we come across big machines like washing machines, sewing machines, 
etc., but a spoon is also a machine. Explain how a simple machine helps to make our 
work easier. It helps us to do more work with less effort. Explain that machines give 
us a mechanical advantage.

•	 All complex machines are made up of one or more simple machines. Discuss the 
different types of simple machine and the work they do.

•	 Conduct in classroom:
•	 Activity 1, page 60

Assessment

1.	 Draw the structure of fixed pulley.
2.	 Identify the type of lever and write in the correct column:
	 Racket, tongs, scissors, mousetrap, pliers, wheelbarrow

1st kind 2nd kind 3rd kind

Reinforcement/homework
Draw pictures of five simple machines on a colour paper.

Lesson plan 2

Students learning outcomes

•	 explain that forces occur in pairs
•	 recognize the difference between balanced and unbalanced forces

Materials
apple, knife, wedge

Keywords
levers, wedge, pulley, load (L), effort (E), fulcrum (F), friction

Overview
Students will learn that forces occur in pairs and recognize the difference between 
balanced and unbalanced forces. Students will learn friction and its causes.
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Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is a machine?
2.	 How do machines make our work easier?

Method:

•	 As an introduction cut an apple using a knife and explain them, it is easy to cut with 
knife. Inform them that knife is also a simple machine called wedge.

•	 The three types or classes of levers can be explained by showing everyday simple 
machines like a pair of scissors, knife, and tweezers.

•	 Once the students begin to know the names of these simple machines, ask them to 
recognize the positions of effort, load, and fulcrum. They can easily sort them into 
their type or class of lever.

•	 Take a ruler and mark load (L), effort (E) and fulcrum (F). Now explain these 
terms. Explain about first kind, second and third kind of lever and their working. 
Explain different ways a lever make our work easier?

•	 Conduct in classroom:
•	 Activity 2-3, page 63

Assessment
Identify and write the name of the type of simple machine:
1.	 It has a long arm which can lift a heavy load by applying very little effort.
2.	 It is a sloping surface along which a heavy load can be pulled in order to raise it.
3.	 It is two inclined planes that increase and change the direction of the force.

Reinforcement/homework
Exercise questions 2 and 3
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Lesson plan 3

Students learning outcomes

•	 explain friction and its causes
•	 understand the useful and harmful effects of friction
•	 know ways of reducing friction

Materials
marble, smooth surface, toy cars

Keywords
friction, opposing force, smooth and rough surface

Overview
Students will learn about the useful and harmful effects of friction and discover ways of 
reducing friction. They will realise the importance of friction.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is a lever?
2.	 Does the cap of a jar/bottle open easily if your hands are dry?
3.	 Why do we put oil on creaking hinges of a door?
4.	 Why does a piece of sandpaper feel hot after rubbing it against a rusty surface to 

clean it?

Method:

•	 Ask the students to rub their hands together. Explain that when you rub your hands 
together they become hot due to friction.

•	 Explain that there is a force which opposes the forward motion of anything. This 
opposing force is called friction. Roll a marble on the table. Will the marble stop 
after a while? Explain that friction is a force that is produced when two surfaces rub 
against each other. It tries to stop the surfaces from sliding over one another. For 
smooth surfaces like glass, ice, etc. the force of friction is less. For rough surfaces 
like sandpaper, wood, and rubber, the force of friction is much greater.
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•	 Push a marbles/toy car on a rough and a smooth surface. Ask them to observe on 
which surface can the marbles/toy cars move the farthest? The concept that smooth 
surfaces offer less friction vs rough surfaces can be easily explained by this simple 
activity.

•	 Explain that friction helps all kinds of motion such as walking, writing, climbing, 
etc. Explain that friction is caused by tiny bumps on the surfaces in contact and also 
due to the atoms of the materials which tend to stick to each other.

•	 Explain that friction in liquids and gases is known as resistance. The resistance 
experienced by swimmers, runners, cyclists, etc. is called drag force. The drag force 
can be overcome by making the shape of the objects moving in water and air sleek 
and smooth or streamlined.

•	 Discuss how a skydiver overcomes air resistance using a parachute, and falls gently 
to Earth without getting hurt.

•	 Discuss the harmful effects of friction and the methods by which it can be reduced. 
Discuss the advantages and disadvantages of friction in detail. Teacher will explain 
the methods to reduce friction.

Assessment
Complete the following paragraph using the given words:
Heat, Lubricants, rubbing, Friction, energy
_______________is a force that is produced when things rub against each other. A lot of 
_________is needed to overcome the force of friction. It produces __________, which 
wastes a lot of energy. The moving parts of a machine wear out by ___________against 
each other. Friction helps in all kinds of motion such as walking, writing, climbing, etc. 
__________such as oil and grease are used in machines to reduce friction.

Reinforcement/homework
Exercise questions 1 and 4
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Light

8

Lesson plan 1

Students learning outcomes

•	 explain that light is a form of energy
•	 know the main sources of light
•	 explain that we see things when light falls on them

Materials
torch, candle, luminous, non-luminous

Keywords
light, energy, dark, rays, luminous, non-luminous, shadow

Overview
Students will learn about the light is a form of energy and the main sources of light. They 
will explain that we see things when light falls on them. They will know about luminous 
and non-luminous objects.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why you cannot see in the dark?
2.	 Do you see stars in the sky?
3.	 What are the sources of light?

Method:

•	 The lesson can begin by asking the students about the sources of light. Put up the 
responses on the blackboard. Explain the importance of light for plants and animals.

•	 Explain that light is a form of energy that helps us to do many things. It travels in 
the form of waves. Explain that light travels faster than sound; that is why we see the 
lightning first. Explain that light can travel through space.
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•	 Discuss the nature of light. Anything which is hot enough gives off light like Sun, 
burning candle. Make a hollow tube of a newspaper. Light a candle and place it on 
the desk. Ask a student to look at the flame through the tube. Bend the tube. Ask 
the student if they can see the flame. Explain that light cannot go round corners. It 
travels in straight lines. Then ask them the name the major source of light.

•	 Ask the students to make a list of the sources of light that have their own light. Ask 
them if they think the Moon is also a source of light or not. At this phase of the 
lesson introduce the concept of luminous and non-luminous objects.

•	 Students should take a torchlight and make shadows. Discuss their light and shadow 
activity. Discuss about the different light sources (the Sun, the candle) Help the 
students to make shadows using their hands.

•	 Conduct in classroom:
•	 Activity 1, page 66
•	 Activity 2, page 67

Assessment
Circle the names of the luminous objects:
Moon, bulb, stone, stars, fire, pencil

Reinforcement/homework

1.	 Exercise question 1
2.	 Write names of five luminous and five non-luminous objects.

Lesson plan 2

Students learning outcomes

•	 understand the properties of light.
•	 explain what are luminous and non-luminous bodies.

Materials
plastic sheet, a wooden block, tissue paper

Keywords
transparent, opaque, translucent

Overview
Students will understand the properties of light and explain different types of materials 
like transparent, opaque, and translucent.
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Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Can you see through tissue paper?
2.	 Can you see through a glass?
3.	 Can you see through a wooden block?

Method:

•	 Bring a plastic sheet, a wooden block and a tissue paper. And ask the students to try 
to see through them. Teacher can ask the following questions: Is the view through 
the plastic sheet clear? Can you see something through the wooden block? Can you 
see through the muslin cloth clearly?

•	 Write some of these rules on the board. Whenever possible, try to demonstrate the 
suggested rules. For example, if someone suggests that light travels in a straight line, 
you can test this by doing the following demonstration. Darken the room and have 
one student hold an index card while another student shines a flashlight at the card. 
Then have a third student hold a pencil so that it casts a shadow on the card.

•	 Conduct in classroom:
•	 Activity 3, page 68
•	 Activity 4, page 69

Assessment
Identify the names for the following descriptions:
a.	 Materials that allow some light to pass through. _______________
b.	 Materials that allow light to pass through. ________________
c.	 Materials that do not allow light to pass through. _______________
d.	 A very simple camera that works without a glass lens. ________________
e.	 It is formed when an opaque object comes in the way of light. _______________

Reinforcement/homework
Exercise questions 2 and 3
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Lesson plan 3

Students learning outcomes
understand about the lunar and solar eclipse

Materials two
balls of different sizes like one tennis ball and one football, torch

Keywords
solar eclipse, lunar eclipse, orbit, phases of moon

Overview
Students will differentiate between transparent, translucent, and opaque materials and 
analyse how shadows are formed. They will understand the solar eclipse and lunar 
eclipse is due to the formation of shadow.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 How are shadows formed?
2.	 What are luminous and non-luminous objects?

Method:

•	 The concept of eclipse can be explained by making a group of three students. 
Student A can be Sun, Student B can be Moon and Student C can be the Earth. Place 
them in the position to show lunar and solar eclipse.

•	 Explain the formation of shadows with the help of diagrams and charts.
•	 Explain that the phases of the Moon using two balls of different sizes like one tennis 

ball and one football, torch. Explain that the shadows are formed while the Moon is 
orbiting the Earth.

•	 With the help of a torch, a tennis ball and a football explain the formation of eclipses 
due to the rotation of the Earth and the Moon. Help them to investigate solar and 
lunar eclipses of the current and the previous year.

•	 Conduct in classroom:
•	 Activity 5-7, page 70
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Assessment
Draw a labelled diagram of a lunar eclipse and solar eclipse.

Reinforcement/homework
Exercise questions 4, 5 and 6

Lesson plan 4

Students learning outcomes

•	 The working of a pinhole camera
•	 Discuss uses of laser beams

Materials
a piece of cardboard, a toy laser light,

Keywords
pinhole, camera, vertical, image, upside down image

Overview
Students will learn about light travels in straight line. They will know the working and 
making of pinhole camera.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is a camera?
2.	 What is the use of a camera?

Method:

•	 Make a pinhole in the centre of a piece of cardboard. Shine a torch through the hole. 
Explain the difference between a ray and a beam.

•	 A pinhole camera is a very simple camera that works without a glass lens. It is a 
dark, lightproof box with a tiny hole at one end. The other end of the box works as a 
screen. This camera works on the principle of light travels in straight lines.
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•	 The objects reflect the light it gets from the light source. The reflected light enters 
through the hole of the camera. These reflected rays form an upside down image on 
the screen.

•	 Show the students a toy laser light. Explain that a laser beam is a narrow beam of 
light of one colour only. It is used by doctors to seal cuts on the skin. It is also now 
being used in telephone lines and in detecting damage in underground pipes, etc.

•	 Conduct in classroom:
•	 Activity 8, page 72
•	 Activity 9-10, page 74

Assessment
Explain the working of pinhole camera with the help of a diagram.

Reinforcement/homework
Take an empty box and make a model of pinhole camera.
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Electricity and Magnetism

9

Lesson plan 1

Students learning outcomes

•	 describe current and electricity
•	 know about a simple circuit
•	 explain need of electricity

Materials
pencil, key, wood, wires, cells, magnets

Keywords
electricity, energy, conductors, insulators

Overview
Students will describe current and electricity and know about a simple circuit. They will 
try to make a simple circuit. They will know about the terms conductors and insulators.
They will explain the need of electricity.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is energy?
2.	 What happens when you leave a light bulb on for a while?

Method:

•	 You cannot always see energy, touch it or hold it in your hand, but energy is 
everywhere.

•	 Energy is the ability to do work, to make things happen and to cause changes. 
Energy cannot be made or destroyed; it can only be changed into different forms.
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•	 Can you name a form of energy? (Take students responses Examples: Light, heat, 
electricity, sound.) From where do you think we get electricity? (Possible answers: 
Power plant, the outlet in the wall, food.)

•	 Can you think of an example in which energy is changed from one form to another? 
How about a light bulb? We turn it on by plugging it into the wall. What happens 
when you leave a light bulb on for a while? It gets hot! This is an example of 
electrical energy changing into heat energy in the filament light, as when filament 
gets hot it radiates light.

•	 Students can be asked to bring a few small objects from home and sort them into 
insulators and conductors. Form groups of 4 to 5 students for this activity. The 
teacher should then move around in class and ask students the reason why they have 
chosen to sort some of the objects as conductors and some as insulators. Discuss 
about the uses of conductors and some as insulators.

•	 Conduct in classroom:
•	 Activity 1, page 79

Assessment

1.	 Draw an electric circuit that includes the following components: a battery, a switch, 
a bulb, and copper wire.

2.	 Complete the following sentences:	
i.	 ____________ Electricity is produced when you rub two things together.
ii.	 Materials through which electricity can move easily are called _________.
iii.	 Electricity is generated in a ______________house.
iv.	 A fuse is made of thin wire that has a ________________melting point.
v.	 Materials which do not allow electricity to pass through them are called 

___________

Reinforcement/homework
Exercise question 1

Lesson plan 2

Students learning outcomes

•	 explain the importance of a switch and a fuse in a circuit
•	 realize the importance of being safe around electricity

Materials
an electric circuit, metals, plastic

Keywords
circuit, switch, closed circuit, open circuit
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Overview
Students will learn the importance of a switch and fuse in a circuit and understand the 
importance of being safe using electricity.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is electricity?
2.	 What are conductors?
2.	 What are insulators?

Method:

•	 Students can be asked to discuss in pairs “what would happen if there was no 
electricity?” Pairs can then be asked to share their thoughts with the whole class. 
The devices used by people to do their work in old days should also be discussed 
with the class.

•	 A simple circuit can be made by using the basic components of an electric circuit. A 
switch can also be added to the circuit and the difference between a closed and an 
open switch can be explained practically.

•	 These objects can also be further used during revision activities to verify the 
definitions of insulators and conductors by connecting different objects one by one 
to form a simple circuit. The lighting up of the bulb would indicate the material is a 
conductor or insulator.

•	 Discuss about the importance of electricity. Students will give their ideas about the 
importance of electricity.

•	 Conduct in classroom:
•	 Activity 2, page 81

Assessment

1.	 Write down the use of the following components:
a.	 Fuse
b.	 Switch

2.	 What are electromagnets?	
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Reinforcement/homework
Exercise questions 3 and 4

Lesson plan 3

Students learning outcomes

•	 know about magnetism
•	 understand the uses of electromagnetism

Materials
different kinds of magnets, coil of wires,

Keywords
magnet, magnetic, electromagnet

Overview
This topic is related to the use of magnets. Students will know about magnets and 
magnetism. They will understand making of electromagnets and understand the uses of 
electromagnetism.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What is a circuit?
2.	 What is a switch?

Method:

•	 Show the students different kinds of magnets. Explain that a magnet is an object 
that can attract objects made of, or containing, iron. Explain hard and soft magnetic 
materials.

•	 Make an electromagnet with a coil of wire wound around an iron rod. Attach it to a 
battery cell. Bring it close to some paper clips. Explain what an electromagnet is.

•	 Show the students a bar magnet. Explain that all the particles inside a magnet have a 
north pole and a south pole. They are arranged in such a way that all the north poles 
of the particles face in the same direction and all the south poles face in the opposite 
direction. When a magnet is cut in half, the smaller magnets retain their magnetic 
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properties and each half becomes a magnet with a north pole and a south pole. 
Importance of electromagnets will be discussed.

•	 Conduct in classroom:
•	 Activity 3, page 82

Assessment

1.	 Why do we use electromagnets?	
2.	 Draw a labelled diagram of a simple electromagnet.

Reinforcement/homework
Exercise question 5
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Soil

10

Lesson plan 1

Students learning outcomes

•	 describe the composition of soil
•	 explain the usefulness of each component
•	 describe how soil is formed

Materials
a soil tray, beaker, water

Keywords
soil, organic, texture, composition, component, humus

Overview
Students will learn about the composition of soil and explain the usefulness of each 
component. Students will understand how soil is formed. They will know about the good 
soil for different types of vegetation.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Where do we sow a seed?
2.	 What would happen if there was no soil on the planet Earth?

Method:

•	 Begin the lesson by showing a soil tray. Show the soil to the students and ask the 
following question: Where did the soil come from? What would happen if there was 
no soil on the planet?

•	 Explain the various components of soil. Soil is the material found on the surface of 
the earth that is composed of rock’s particles and wastes of living organisms. Soil 
varies due to its texture and composition. Explain that soil is made up organic and 
inorganic components.
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•	 Put some soil in a beaker add water and stir it. Leave it undisturbed. Show soil 
profile and discuss the importance of different layers and each component of the soil 
for plants and animals.

•	 Conduct in classroom:
•	 Activity 1, page 85
•	 Activity 2, page 86

Assessment

1.	 Label the diagram of soil profile.
2.	 What is soil made up of?
3.	 What is the composition of soil?	

Reinforcement/homework

1.	 Exercise question 1
2.	 Draw a labelled diagram of soil profile.

Lesson plan 2

Students learning outcomes

•	 explain the composition of different kinds of soil and their importance
•	 describe the layers of soil

Materials
diagram of layers of soil, soil samples

Keywords
sand, silt, clay, weathering, erosion

Overview
The teacher will explain the composition of different kinds of soil and their importance 
and describe the layers of soil.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 Why is soil different?
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2.	 Which soil is the best to grow a plant?

Method:

•	 Bring clay in the class and help students to knead it and make objects out of clay soil. 
Help the students to observe the things around them made of clay for example, clay 
pots, clay pitchers, and other decorative items.

•	 Explain the terms manure, fertilizer. What is the importance of manure and 
fertilizer in the soil?

•	 Explain the formation of humus and the importance of the decay of plants for the 
recycling of elements in the soil. Explain the advantages of humus in the soil.

•	 Explain the importance of water for plants. Discuss which is the best kind of soil for 
plants?

•	 Conduct in classroom:
•	 Activity 5, page 88
•	 Activity 6, page 89

Assessment

1.	 Identify and write the name of the layer of the soil?
i.	 It is hard and made up of rocky materials. It is the deepest layer of the soil.
ii.	 It contains larger particles and contains very small amounts of dead plants and 

animals matter.
iii.	 It contains particles of different sizes. It contains dead plants and animal matter.
iv.	 It is made up of dead plants and animals remains or wastes

2.	 How will you differentiate sand, clay and loam from each other.

Reinforcement/homework
Exercise questions 3 and 4

Lesson plan 3

Students learning outcomes

•	 explain why soil becomes infertile
•	 explain the uses of different kinds of fertilizers

Materials
clay, soil, fertilisers

Keywords
manure, Decomposers, texture
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Overview
The teacher will explain why soil becomes infertile and explain the uses of different 
kinds of fertilizers.

Teaching methodology

Exploring knowledge through essential questions 10 min 

Method/activity 25 min

Assessment 10 min

Essential questions
Before starting the lesson ask some questions to explore background knowledge of 
students, e.g.
1.	 What are the components of soil?
2.	 What are the textures of soil?

Method:

•	 Students will collect garden soil to find out the components of soil. Introduce the 
layers of soil by showing the diagram given in the unit. Students may make model of 
the layers using rocks, soil, and clay.

•	 Explain the process of weathering and erosion of soil by various agents such as snow, 
ice, water, wind, etc.

•	 Explain the various types of soil. Discuss the size of the particles in relation to 
aeration and drainage. Explain that plants cannot grow in clay and sandy soils. 
Discuss why loam is the best type of soil for the healthy growth of plants.

•	 There are three basic types of soil: sand, silt and clay. But, most soils are composed 
of a combination of the different types. How they mix will determine the texture of 
the soil, or in other words, how the soil looks and feels.

•	 Discuss weathering and erosion with the help of diagrams and pictures. Explain 
that plant roots hold the soil particles together. If trees and plants are cut down or 
burnt, or eaten by animals, the land becomes bare and the soil can easily be blown 
or washed away by wind or water. The removal of the topsoil is called erosion.

•	 Discuss the use of fertilizers. Explain that as plants grow, they use up the minerals 
present in the soil, so we need to add fertilizers to the soil to replace them. Discuss 
the types of fertilizers that can be used.

•	 Manure is made from animal waste, dried blood, and bones of animals. Compost is 
made from decaying plants.

•	 Conduct in classroom:
•	 Activity 3-4, page 86
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Assessment

1.	 Which layer of soil is the best for growing plants? Give reasons.
2.	 Why do we add manure to the soil?

Reinforcement/homework
Exercise question 2
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Answers to the Exercises
Unit 1
1.

i.	 Classification is the process of sorting of things and making groups according to 
similarities.

ii.	 Classification of items makes their study easier.
iii.	 Water set, cutlery set, vehicles, magazines, story books
iv.	 Fish, Reptiles, amphibians, birds, mammals

2.	 For examples, refer to the chapter in the Students’ Book.
i.	 Vertebrates: animals having backbone
ii.	 Invertebrates: animals without backbone

3.	 Fish: lay eggs without shells in water, breathe with gills, have fins but no legs or toes, 
are cold-blooded

	 Amphibians: lay eggs, usually in a jelly-like mass in water, breathe with lungs, gills, 
and/or their skin, have smooth skin without coverings, and are cold-blooded

	 Reptiles: lay eggs with leathery shells or give birth to fully-formed young, are 
covered with scales, are cold-blooded

	 Birds: lay eggs with a hard shell, are covered with feathers, have a beak, are warm-
blooded

	 Mammals: give birth to their young and feed them with milk, have hair on at least 
part of their body, breathe with lungs, are warm-blooded

4:	 Worm: leech, earthworm, tapeworm
	 Insect: mosquito, butterfly, ant

Unit 2
1.	 i.	 Angiosperms: flowering plants are called Angiosperms.

ii.	 Gymnosperms: non-flowering plants are called gymnosperms.
2.	 i.	 Monocot: maize, wheat. Dicot: apple, mango

ii.	 a.	 monocot has one seed in the leaf but dicot has two leaves in the seed.
b.	 The xylem and phloem are very organized in the stems of dicot plant in the 

form of a ring. The xylem and phloem are scattered throughout the stem of 
a monocot plant.

iii.	 The leaves of a monocot plant have parallel veins while the leaves of a dicot plant 
have web like veins.
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iv.	 The monocots have flowers with three petals or a multiple of three. The dicots 
have flowers with 4 or 5 petals or multiple of four or five.

v.	 A taproot is a large, central, and dominant root from which other roots grow 
later. It is straight and very thick and grows straight downwards. It consists of 
a dense mass of roots that arise from the stem. The roots grow downward and 
outward from the stem.

vi.	 Flowering plants: They produce flowers and foods. Flowering plants are also 
known as angiosperms. The seeds of flowering plants are enclosed in fruits or 
flowers. They have roots, stems and leaves. The examples of flowering plants are 
rose, lotus, and sunflower.

	 Non-flowering plants: they do not produce flowers. Non-Flowering plants also 
known as gymnosperms. The seeds of flowering plants are not enclosed in fruits 
or flowers.

vii.	 Refer to the Students’ Book.
viii.	Cone-bearing plants are called conifers. They produce seeds. While algae are 

simplest plants which do not have stem, leaves and roots.
3.

Monocot plant  Dicot plant

seeds one baby plant two baby plants

leaves parallel veins web like veins

flowers flowers with three petals or a 
multiple of three

flowers with 4 or 5 petals or 
multiple of four or five

stems the xylem and phloem are scat-
tered throughout the stem

the xylem and phloem are very 
organized in the stems

roots fibrous roots taproots

Unit 3
1.	 i.	 Minute and tiny organisms are called micro-organisms. Micro means very small 

and organism means living.
ii.	 Bacteria are very small organisms. They are present all around us.
iii.	 Bacteria grow very fast in warm, moist, and dark places.
iv.	 Some bacteria are useful for us.

a.	 Bacteria in our stomach help us to digest the food.
b.	 They are also used to make some of the food we eat like yoghurt, cheese, 

and bread.
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c.	 Some break down dead organisms into simpler ones. This process is called 
decomposition.

d.	 They are also used to make vinegar.
	 Some bacteria are harmful and cause illnesses and spoil foods.

v.	 Cold, influenza, measles, and smallpox.
vi.	 We can reduce the risk of spreading or contracting viral infections by adopting 

healthy habits.
vii.	 We eat fungi like mushrooms. Yeast is a microscopic fungus.

2.	 Teacher should guide the students to make a chart.
3.	 Bacteria in our stomach helps us to digest the food. They are also used to make some 

of the food we eat like yoghurt, cheese, and bread. Some break down dead organisms 
into simpler ones. We eat fungi like mushrooms. Yeast is a microscopic fungus.

4.	 Refer to the Students’ Book.

Unit 4
1.	 •	 Cotyledon: A cotyledon is a baby plant called embryo within the seed of a plant.

•	 Germination: a process in which a seed grows into a new plant.
•	 Endosperm: It is a food store, which helps the baby plant to grow.
•	 Seed coat: The outer covering of a seed is called a seed coat. It protects the seed 

from drying out.
•	 Embryo: This stored food helps the baby plant to grow.

2.	 i.	 Suitable Temperature, air, water, sunlight
ii.	 Photosynthesis takes place in the cotyledons during germination.
iii.	 French bean Seed: A bean seed is shaped like a kidney. Each seed is covered 

with a protective coat called seed coat or testa which is coloured. It has two 
cotyledons, it is dicot seed. The cotyledons are fleshy and store food for the seed 
till plant grows large enough to make its own food. Endosperm is mostly absent. 
The embryo is made up of two parts, the radicle or the first root, and plumule or 
the first shoot.

	 Maize seed: The outermost covering which encloses the seed is made up of 
a fused fruit wall and testa. It has one cotyledon. It is a monocot seed. The 
cotyledon is thin, small and lacks food. Endosperm is mostly present and store 
food. Maize is somewhat oval and flat in shape. The flat surface at the narrow 
end has a triangular region which is the embryo.

3.	 i.	 seed in pot, being watered, placed in sunlight: good growth
ii.	 seed placed inside a box: no growth
iii.	 seed being watered but without sunlight: no growth
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Unit 5
1.	 The presence of harmful substances in air, water, or soil is called pollution. There 

are different kinds of pollution. The major types are:
•	 Air pollution
•	 Water pollution
•	 Land pollution

2.	 i.	 Acid rain also pollutes water by making it acidic which can be harmful to fish 
and other marine animals.

ii.	 Sewerage water from residential areas is pumped into the seas. Waste contains 
chemicals that are harmful for living organisms.

iii.	 Chemical fertilizers on farms seep into the water system through the irrigation 
canals.

iv.	 Oil spills from large tankers destroy marine life by poisoning the water.
v.	 Untreated waste material from factories is often dumped into rivers or seas. This 

waste contains chemicals that are harmful for living organisms.
3.	 Frequent use of pesticides and herbicides should be discouraged. • Make sure that 

you don’t leave any waste on the beach when you go for a picnic. A proper system 
to treat the sewage should be introduced. No raw sewage should be thrown directly 
into the lakes, rivers, or seas.

4.	 i.	 Ways to reduce land pollution:
•	 Avoid using plastic grocery bags, plastic bottles, and cans.
•	 Do not waste paper.
•	 Reuse paper bags and envelopes.
•	 Buy items made of recycled material.
•	 Make compost with kitchen waste.
•	 Recycle vegetable and fruit peels, tea bags, and use them in your garden.

ii.	 Ways to reduce water pollution:
•	 Frequent use of pesticides and herbicides should be discouraged.
•	 Make sure that you don’t leave any waste on the beach when you go for a 

picnic.
•	 A proper system to treat the sewage should be introduced.
•	 No raw sewage should be thrown directly into the lakes, rivers, or seas.

iii.	 Ways to reduce air pollution:
•	 Using public transportation, walking, or cycling or carpooling.
•	 Using natural gas instead of coal.
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•	 Avoid burning leaves, trash, and other materials.
•	 Use solar power and wind power to generate electricity.
•	 Planting more trees.

5.	 Biodegradable: These materials can be decomposed by bacteria, fungi and other 
microorganisms. They can change the chemical present in the dead plants and 
animals into simpler substances. Some of these substances such as nitrogen return 
to the soil and are used by plants to make proteins and other types of food.

	 Non-Biodegradable: These materials are difficult to decompose therefore they 
are major cause of pollution. For example, plastic cans, plastic bottles, plastic bags, 
and electrical appliances like computers, mobile phones, and televisions cannot be 
broken down by bacteria, fungi, and other micro-organisms, therefore they enter 
rivers and kill water plants and animals.

6.	 Non-Biodegradable materials are difficult to decompose and release toxic chemicals 
therefore they are the major cause of pollution. We should therefore avoid using 
non-biodegradable bags and bottles, such as those made of plastic.

Unit 6
1.

Solids  Liquids Gases

Handkerchief, pen, book Petrol, cooking oil, honey bubbles in a soft drink

Fixed shape and size Fixed shape but size is 
not fix

Shape and size are not 
fixed

2.	 Particles of a solid do not move around and are tightly packed together.
3.	 Solids: Fixed shape and size
	 Liquids: Fixed shape but size is not fixed
	 Gas: Shape and size are not fixed
4.	 Refer to the Students’ Book for the answer.
5.	 Freezing: on cooling water changes into ice.
	 Melting: on heating ice changes into water.
	 Evaporation: on heating water changes into steam/ vapours.
	 Condensation: on cooling vapours change into water.
6.	 The Sun heats the surface of water. This causes water to evaporate in the form of 

water vapour which rises up into the air this is evaporation. When water vapour 
in the air gets cold and condenses into liquid droplets, the process is known as 
Condensation. This keeps the amount of water in the nature balanced.
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7.	 Snow: Snowflakes form in clouds where the temperature is below freezing. The ice 
crystals form around tiny bits of dirt that have been carried up into the atmosphere 
by the wind. As the snow crystals grow, they become heavier and fall to the ground.

	 Fog: Fog is a cloud that occurs at ground level instead of the sky. Fog is made up of 
tiny droplets of water that are suspended in the air.

	 Frost: The dew point is the point where the air gets so cold, the water vapour in the 
atmosphere turns into liquid. This liquid freezes. If it gets cold enough, little bits of 
ice, or frost form. The ice is arranged in the form of ice crystals.

	 Rain: When water becomes warm enough, it evaporates as vapour into the air. 
When a mass of air quickly cools to its saturation point, the water vapour condenses 
into clusters of tiny water droplets and frozen water crystals.

	 Dew: Dew forms in the night air through a process called condensation. Air 
contains water in the form of a gas called water vapour. In the evenings, when warm, 
moist air passes over the cool surfaces, the air cools down.

Unit 7
1.	 i.	 Machine

ii.	 Axle
iii.	 Friction
iv.	 Friction
v.	 Lubricating
vi.	 Rough

2.	 i.	 A knife is a simple machine. It makes cutting easier.
ii.	 Anything that makes a job easier to do is called a machine.
iii.	 An inclined plane helps move wheeled objects up to a different level.
iv.	 There are three kinds or classes of levers, according to where the load and effort 

are located with respect to the fulcrum.
	 1st kind: this lever has the fulcrum placed between the effort and load. The 

movement of the load is in the opposite direction of the movement of the effort. 
This is the most common type of lever.

	 Examples of this kind of lever are: • see-saw • claw hammer
	 2nd kind: this lever has the load between the effort and the fulcrum. In this type 

of lever, the movement of the load is in the same direction as that of the effort.
	 Examples of this kind of lever are: • tongs • wheelbarrow
	 3rd kind: this lever has the effort between the load and the fulcrum. Both the 

effort and load are in the same direction. The, load in Class 3 lever moves in the 
same direction as the effort.
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	 Examples of this kind of lever are: • weighing balance • tweezers
v.	 The Advantages of Friction; 1. If there was no friction, moving objects would 

never stop moving. 2. The speed of a moving vehicle can be decreased by 
applying the force of friction. Brakes in a vehicle create friction, thereby 
bringing the vehicle to rest. 3. We can walk, run, climb, and ride a bicycle on the 
surface of the Earth because of friction.

	 The Disadvantages of Friction: 1. Machine parts wear out quickly because of the 
force of friction. 2. More force is needed in order to make an object move or to 
increase its speed. 3. More energy is consumed to overcome the force of friction 
while operating machines.

vi.	 Friction can be reduced in many ways such as by: 1. polishing surfaces to make 
them smooth and plain. 2. Lubricating surfaces and parts of machines with oil 
and grease. 3. Using ball bearings in equipment and machines. 4. Streamlining 
the shape of vehicles.

vii.	 Pulley.
viii.	Refer to the Students’ Book for the answers.

3.

Object Simple machine Object Simple machine

flagpole pulley see-saw 1st kind of lever

nail Inclined plane scissors 1st kind of lever

shaving razor 1st kind of lever screwdriver wheel and axle

axe wedge knife wedge
4.	 Refer to the Students’ Book for the answers.

Unit 8
1.	 i.	 a.	 Objects that produce their own light are called luminous objects. The Sun, 

stars and fire are examples of luminous objects. Objects that do not produce 
their own light are called non-luminous objects. Like book, pencil, ball

b.	 The materials which allow light to pass through them completely are called 
transparent materials. The materials that do not allow light to pass through 
them are called opaque materials.

ii.	 The Moon is like a ball. It does not actually change its shape. It just appears 
to change shapes as we look at it from the Earth. Because it orbits around the 
Earth, different parts of the Moon receive light from the Sun. We can only see 
the lit up portion of the Moon. Therefore, sometimes we see the full Moon and 
sometimes we see a portion of the Moon.
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iii.	 This camera works on the principle that light travels in straight lines and is 
stopped due to opaque objects in its path.

iv.	 Refer to and adapt Activity 6 in the unit.
v.	 Shadows are formed when an opaque object comes in the way of light.
vi.	 The Earth and the Moon get light from the Sun. The Earth revolves around 

the Sun, and also rotates on its own axis. The Moon revolves around the Earth. 
During these movements, sometimes the Earth or the Moon obstruct the 
sunlight and cast shadows. These shadows are called eclipses.

2.

Transparent Objects Translucent Objects Opaque Objects

clear glass, a clear plastic 
sheet

paper, coloured plastic 
sheet, a frosted glass, 
muslin cloth, a thin sheet 
of drawing paper

wood, a rock

3.	 i.	 luminous
ii.	 translucent
iii.	 straight
iv.	 orbit
v.	 opposite

4.	 A solar eclipse occurs when the Moon comes between the Sun and the Earth, 
obstructing the Sun’s rays.

5.	 A lunar eclipse occurs when the Earth comes between the Sun and the Moon 
obstructing the sunlight.

6.	 Refer to the Students’ Book for the answer.

Unit 9
1.	 i.	 electricity

ii.	 insulators
iii.	 conductors
iv.	 open
v.	 electricity

2.	 Test must be conducted under the supervision of the teacher.
3.	 A fuse is a thin wire which melts and breaks the circuit in case a large current tries 

to flow through it. The fuse is placed between the source of electricity supply and an 
electrical appliance. It helps to keep our appliances safe from damage.
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4.	 It makes our work easy and our lives comfortable. We use electricity for many 
purposes. We use it to light tube lights, bulbs, fans, refrigerators, and televisions.

5.	 i.	 Do not leave an electrical appliance turned on and connected to the electricity 
outlet, when not in use.

ii.	 Turn off light and fans when no one is in the room.
iii.	 Use daylight whenever possible.
iv.	 Use electricity carefully so that we do not waste it.
v.	 Do not leave computer on standby.

Unit 10
1.	 i.	 The topmost layer of the Earth surface is called soil. Soil is a mixture of dead 

plant and animal matter, fine rock particles, air and water. Most of the living 
organisms depend on the soil, as it provides food and shelter to many animals. 
Plants grow in soil. It supports the root and also provides food for them. Many 
living organisms like fungi and bacteria live in the soil. Insects like ants and 
snails also live in it.

ii.	 There are three layers: Topsoil, subsoil, bedrock.
iii.	 Top soil because it contains dead plants and animal matter called humus. It is 

the best soil for growing plants. It gets nutrients from dead plants and animal 
matter and other minerals which are present in the topsoil.

iv.	 Topsoil: The uppermost layer of the soil is called topsoil. It contains particles 
of different sizes. Topsoil is dark. This is because it contains dead plants and 
animal matter called humus. It is the best soil for growing plants. It gets 
nutrients from dead plants and animal matter and other minerals which are 
present in the topsoil.

	 Subsoil: Just under the layer of topsoil is the subsoil. It contains larger particles 
than the topsoil. Subsoil is lighter in colour than topsoil. This is because it 
contains very small amounts of dead plants and animals matter. For this reason 
it cannot support plant life. The roots of some plants may reach this layer in 
search of water.

	 BedRock: The third layer of the soil is called bedrock. It is hard and made up of 
rocky materials. It is the deepest layer of the soil.

v.	 Many living organisms like fungi and bacteria live in the soil. They attack dead 
organisms and mix nutrients in the soil to increase the fertility of the soil.
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2.	 Refer to the Students’ Book.
3.	 i.	 True

ii.	 False
iii.	 False
iv.	 True
v.	 True
vi.	 True

4.	 The water drains quickly through the sand particles, because there is space between 
the grains of sand. Whereas water cannot pass through clay, because there is no 
space between the particles of clay. Loam is a fertile soil of clay and sand containing 
humus.
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