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Introduction
This teaching guide has been written to provide a resource for teachers that will 
make their teaching more effective, interesting, easy, and enjoyable for them and 
for their leaners.

The goal of this guide is to provide instructional tools in line with the National 
Curriculum of Pakistan 2006, and it will be useful for teachers of students in 
grade 3. It presents a teaching approach that encourages the active participation 
and involvement of students in the learning process, with an appropriate balance 
between thinking and hands-on activities. Sometimes students will be engaged 
in discussion, and if teachers use questioning effectively, it can improve their 
students’ thinking and communication skills.

To make the guide user-friendly, simple step by step instructions are provided. 
Each unit plan starts with a list of teaching objectives, key vocabulary, and a 
materials list. A total number of periods is also suggested for each unit, but the 
amount of time needed to complete each unit or activity may vary according to 
its degree of difficulty and the abilities and skills of the students. Teachers can 
adjust the times to suit their particular needs and context. Advanced preparation 
and clear instructions by teachers will help to minimize classroom management 
problems.
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One of the very important features of this teaching guide is that it promotes the 
effective use of the textbook in the classroom. All reading activities are based 
on the student book. To avoid the traditional use of the textbook, the guide 
suggests interesting reading activities followed by questions and discussion 
sessions. Illustrations in the book are also used as a teaching tool. These 
activities teach the students to value and respect the textbook.

All materials suggested for the activities should be easily available at low/no cost: 
alternative materials can be substituted if necessary.

Each lesson plan consists of three parts.

1. Motivational activity

Each lesson begins with a motivational activity. This is a short introduction to the 
topic and should take only 5–10 minutes. The purpose of this activity is to engage 
the students’ interest in the selected topic. While going through the plans you 
will notice that each motivational activity is age-appropriate and directly relevant 
to the topic being taught.
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2. Developmental activity

This is the second part of each lesson. It is the stage of the lesson in which the 
main concept is developed, and should take 20–30 minutes. In this teaching 
guide you will notice that a variety of teaching methods have been used to enrich 
the learning experience. There is a blend of thinking and hands-on activities, and 
group, pair or individual activities. Since students have different learning styles, 
this blend of approaches will cater for the learning needs of most of the students.

3. Summing up

In this last stage of the lesson the main teaching points can be summarized 
and/or the students’ understanding of the new concepts can be assessed. This 
phase of the lesson gives students the opportunity to communicate what they 
have learned and can help the teacher to identify areas where more teaching 
may be required.

HOW TO USE THIS GUIDE

Following the simple guideline below can help you get most out of this teaching 
guide. However, as all teachers know, in order to deliver the best lessons you 
should be thoroughly familiar with the subject matter before you plan your 
lessons.
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•  Always read the lesson plans thoroughly before the class to maximize 
confidence and command over your teaching. It will also enable you to modify 
in advance the plans to suit the needs of your particular students.

•  Collect and test all the materials listed in the plan before the lesson in order 
to obtain the required results. This will also minimize classroom management 
problems.

•  Instead of giving your input directly, introduce the key vocabulary using the 
glossary or dictionary. Involve the students in exploring the meanings of the 
key vocabulary using the glossary and if any meaning is not there, ask them 
to look up the meanings in a dictionary. You can also prepare flash cards for 
the new terms and display them on the walls. Before starting your lesson, 
ask the students to read these words aloud and share their meanings. This 
will help your students improve the pronunciation of the new scientific terms 
and their fluency in using these terms in discussion of the topics.

•  Before any activity, give clear instructions about what, how, and why they are 
going to do.



1 1

  At the end of every unit there is summary of the main concepts taught in the 
unit. After completing all the activities and discussion, the students should 
be asked to read the summary and ensure that they have understood all the 
main points of the unit. As a reinforcement activity, they can also be asked 
to find the page number where information on each of the concepts mentioned 
in the summary can be found. The same can be done with the unit objectives 
given at the beginning of each unit.

•  At the top of each unit, near the unit name, there are icons; ask the students 
to explain how the pictures relate to the unit.

•  When they are ready to complete the end of unit exercises, encourage the 
students to write the answers using their own words rather than copying the 
words of the textbook.

•  The worksheets are a reinforcement of the lesson and can be used as a class 
work or homework activity.

•  Some poems and stories in this guide are mentioned as ‘to download from 
the internet’. Please ensure that there are no copyright issues for such 
material.

It is hoped that this guide will prove useful in making the learning of science 
something to be looked forward to and enjoyed by teachers and students alike.
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1
Human beings
Teaching objectives
• teach that the human body consists of different organs, and state the 

functions of those organs
• describe the journey of food in the human body
• identify the organs involved in the circulation of blood in the human body

Key vocabulary
lung, respiration, carbon dioxide. oxygen, process, function, nose, trachea, vein, 
artery, blood vessel, digestive system, gullet, stomach, small and large intestine, 
liver, pancreas, anus, kidney

Materials required
balloon, stethoscope, hot water, clear plastic tube, tape, cracker, juice (as 
digestive juice), potato crisps, orange, yarn, new sponge, outline of a human 
figure, brown paper or newspaper

LESSON 1      2 periods
Lungs

1st period

Motivational activity (5 minutes)
• Have a brainstorming session and ask students to suggest how their bodies 

perform different functions, e.g. breathing, digesting food, etc.
• Explain that human beings have different organs which perform different 

functions. Ask them to name some of the organs inside the body.
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Developmental activity (10 minutes)
pages 1 to 2
• Ask students to observe how the chest moves up and then down when we 

breathe. Ask why this happens.
• Ask the students to walk fast, and run and then observe the difference in 

their breathing rate. Brainstorm ideas about why this happens and what is in 
our body that helps us breathe.

• Show students a picture of lungs.
• Give each student a balloon. Ask them to inflate the balloon by breathing into 

it and explain that this is how the lungs expand when we breathe in. Next 
ask them to release the air and explain that, in the same way, the lungs return 
to their normal position when we exhale.

• Ask students to read page 1 of the textbook.

Group work (15 minutes)
Ask the students to complete the breathing observation chart as in Worksheet A.
Ask a student to count his/her breathing rate for a minute. Next ask the student 
to run for a couple of minutes. Ask him/her to count their breathing rate again 
for one minute. Ask students to compare the breathing rates

Teacher’s input (5 minutes)
Explain the lungs as given in the textbook. Explain that we have two lungs and 
refer to the drawing on page1 of the textbook.

Summing up (5 minutes)
Draw and label the picture of lungs.

Homework
Ask students to complete exercise 1 at home.
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2nd period

Heart
Motivational activity (10 minutes)
• Show students a picture or a model of the human heart. Do they know where 

their heart is? Bring in a stethoscope and ask them to listen to their heart 
beat.

• Show them how to count their heart beat by checking their pulse.
• Start the stopwatch and ask the students to count heartbeats for one minute. 

Explain that this is their resting heart rate; ask them to record this in 
Worksheet B. Ask them to predict how many times their heart will beat per 
minute after 2 minutes of exercise. Play some upbeat music and ask them 
to jog or dance for 2 minutes. Turn off the music, start the stopwatch and ask 
them to count their heart beats for 1 minute and record the number. Ask them 
to compare the numbers of heart beats on the worksheet. Find out the 
highest and the lowest rates, and discuss those that are very low or very 
high.

Developmental activity (10 minutes)
Page 2
• Show the diagram of the human blood circulatory system like the one in 

Appendix 1. It shows the flow of blood through the arteries and veins.
• Explain how the blood flows through our system.
• Ask the students to read the text on page 2 of the textbook.

Teacher’s input (10 minutes)
The heart is the pumping station of our body. It pumps the blood to all parts of 
the body through veins and arteries.
Explain the functions of the arteries and the veins as given. Show them the 
diagram of the heart.

Class work (5 minutes)
Ask students to do exercises 2a and 2b in class.
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Summing up (5 minutes)
Draw and label a picture of the heart.

LESSON 2 1 period

Motivational activity (15 minutes)
• Ask students to name the different parts of body.
• Recall what they have learned about the lungs and the heart
• Draw an outline of the human body on the board. Ask students to indicate 

where different organs are located.

Developmental activity (10 minutes)
Page 2
• Talk about where the kidneys are located and what their function might be.
• Ask the students to read the text about the kidneys on page 2 of the textbook.

Teacher’s input (10 minutes)
The kidneys perform a very important function in the body. They expel waste 
materials from the body in the form of urine.
Explain the fact on page 3. A painful kidney disorder occurs when kidney stones 
develop. A kidney stone is a solid mass made up of tiny crystals of substances 
like calcium, present in the food we eat.

Summing up (5 minutes)
Revise the three organs studied so far.

LESSON 3 1 period

Motivational activity (5 minutes)
• Ask students questions like, ‘What happens to food when we eat it?’, ‘Where 

does digestion begin?’, ‘How are the teeth and tongue involved in digestion?
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• Give a few students some snacks (crackers or biscuits) to eat. Ask them to 
try and eat them without using/moving the tongue.

• Discuss why this is difficult.

Developmental activity (10 minutes)
pages 3 to 4 
• Now ask them to start chewing the food slowly.
• Ask them to take one bite at a time, chew, and hold it in their mouths for 

20-30 seconds. They should observe that the cracker becomes soggy and 
begins to taste sweet. Explain that this happens because saliva is changing 
the starch in the cracker into sugar. Explain that this is the beginning of 
digestion.

• Digestion begins in the mouth. Ask the students to form a hypothesis as to 
what will happen to the cracker when it is swallowed. Students should 
observe that the cracker did not stay in the gullet but was pushed down their 
throat to the stomach.

• Now ask them to read the text on the digestive system on pages 3 to 4 of 
the textbook.

Teacher’s input (15 minutes)
Show the students a plastic bag containing orange juice (as digestive juice), and 
potato crisps. Explain that the plastic bag is like the stomach and that it contains 
orange juice (as digestive juice), and potato crisps for the experiment. Gently 
squeeze the bag from different directions to demonstrate how the stomach 
muscles work to break down the food. Discuss the results.
Students should observe that the food is mixed together and made into smaller 
pieces by the movement of the ‘muscles’. Ask them to suggest where the 
broken down food particles go next. 
Continue to explain the digestive system as given in the text.
Show students charts of the digestive system and indicate where the liver and 
pancreas are located.

Class work (5 minutes)
Ask students to do exercises 2c and d.
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Summing up (5 minutes)
Give students a sheet of plain paper and ask them to cut out the information 
about the digestive process and arrange it in the correct order.
The food we eat is chewed by the teeth and mixed with saliva.
The movements of the stomach muscles convert the food into a paste and it 
enters the small intestine.
The tongue helps us to swallow the food as it enters the gullet.
The waste food goes into the large intestine. The water is absorbed in the large 
intestine and solid waste leaves the body through the anus.
The gullet takes the food into the stomach.
The small intestine breaks the food down even more so that it can be used by 
the body for energy.

Homework
Ask students to complete exercise 4 at home.
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2
Animals and birds
Teaching objectives
• explain that animals and birds adapt their features to help them live in a 

particular habitat
• describe the features of different animals on the basis of their being a 

vertebrate or an invertebrate

Key vocabulary
vertebrate, mammal, bird, reptile, amphibian, fish, classify, invertebrate

Materials required
pictures/stickers of animals belonging to mammals, birds, reptiles, and 
amphibians, fish, pigeon, frog, cactus, sand, rings, large chunk of ice, cooking 
oil, rubber glove 

LESSON 1 1 period

Advanced preparation
Prior to this lesson, ask groups of students to come dressed in four different 
coloured clothes e.g., one group could wear red clothes, one blue, one yellow 
and one green.

Motivational activity (10 minutes)
• Explain that scientists classify animals or put them into groups based on 

similar characteristics.
• Ask the students wearing red clothes to group themselves. Group those 

wearing the other three colours similarly.
• Once students are ‘classified’, ask the students to explain what they just did. 

(classified themselves according to clothing colour)
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• Explain that, just as they were classified according to the colour of their 
clothing, animals are classified according to shared characteristics.

• Most are classified based on their skin, where they live, what they eat, and 
how they raise their babies.

Developmental activity (10 minutes)
Pages 7 to 8 
• Ask students to bring pictures of different types of animals. Ask students to 

classify them in as many ways as they can.
• Show students another way of classifying animals on the basis of their having 

or not having a backbone, i.e. vertebrates and invertebrates. Show a fish 
skeleton or an X-ray of a human backbone.

• Ask students to read from page 7 of the textbook.

Teacher’s input (5 minutes)
Explain the terms vertebrate and invertebrate. Study the chart on page 8.

Class work (5 minutes)
Ask students to complete the activity on page 9.

Summing up (10 minutes)
Divide students into four groups and give them sheets of chart paper and some 
animal stickers to make a classification diagram like the one on page 8.

Homework
Ask students to complete exercise 2 as homework.
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LESSON 2  1 period

Motivational activity (5 minutes)
• Show pictures of amphibians, reptiles, and mammals.
• Ask students to describe each of them.

Developmental activity (10 minutes)
Pages 9 to 10
• If possible, arrange for students to observe some commonly found mammals 

e.g. cat or dog, amphibians, e.g. frog, and reptiles, e.g. lizard.
• Ask students to read pages 9 and 10 of the textbook.

Teacher’s input (10 minutes)
Explain features of animals as given in the textbook.

Group work (10 minutes)
Groups of students should classify pictures / stickers of animals as mammals, 
reptiles or amphibians.

Summing up (5 minutes)
Revise the terms vertebrate, invertebrate, mammal, reptile, and amphibian.

Homework 
Students should complete exercise 1a at home.

LESSON 3  1 period

Motivational activity (10 minutes)
• Hang up a tray with bird seeds, brown bread, fruit seeds, nuts, and pieces 

of meat, and ask students to sit at some distance to observe the birds when 
they are eating the food.
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• Ask the students to observe whether all birds eat the same food. Ask students 
to look at feeding positions, whether the bird takes the food away, whether 
it chases other birds off the table or is chased away itself.

• Another good time to watch birds is when they are drinking and bathing. Make 
a bird-bath from an upturned plastic bin supported by stones. Ask the 
students to observe carefully how birds move. Do they all move in the same 
way? Watch them walking: does the bird hop with both feet together or take 
one step at a time? Do any birds do both? Watch the head and tail. Does 
the bird make any special movements with either of these parts? Do they 
have fast or slow wing-beats? How do the birds clean their feathers?

Developmental activity (10 minutes)
Pages 10 to 13
• Ask students to collect birds’ feathers and observe them. Let them observe 

some birds’ nests.
• If possible show them a pigeon. Explain the three types of feathers: flight, 

contour, and down feathers, and the purpose of each.
• Point out other parts of a bird’s body: wings, beak, legs, claws, eyes, and 

tail.
• Ask students to read pages 10 to 13 of the textbook.

Teacher’s input (10 minutes)
Refer to the text on birds. Explain that birds have backbones. They have wings 
and beaks. Most birds use their wings to fly and for this they have strong wing 
and chest muscles and light bones.
Go on to explain the different types of feathers. Explain how birds build and live 
in nests.
An eagle nests high in the mountains while other birds like quail make their nests 
in trees. Some birds build nests on the ground.
Explain how some birds are adapted to eat grain, and others eat flesh. Explain 
the fact about pelicans on page 13.



1

Unit 

21

2



122

2

Class work (5 minutes)
Ask students to do exercise 1b.

Summing up (5 minutes)
Students should choose two birds. They should compare them and list the 
similarities and differences between them, including their physical features, 
movements, food, homes, babies, etc. Use Worksheet C for this.

LESSON 4 1 period

Motivational activity (10 minutes)
• Bring in a fish bowl with some fish for students to observe. Ask them to 

observe their different parts: gills, fins, and scales.
• Show pictures of different fish; ask the students to observe how different each 

is from the other in colour, eye size, mouth, shape, and size of tail and fins, 
etc.

Developmental activity (10 minutes)
Pages 13 to 14
• Focus students’ attention on the gills and ask if they know what these are. If 

possible bring in some fish bones and show students the vertebrae.
• Ask students to read pages 13 and 14 of the textbook.

Teacher’s input (10 minutes)
Explain that fish are vertebrates that live in water. Explain how they breathe. 
Discuss in detail the features and describe different fish, fresh water fish and 
those found in the seas. Discuss big fish like sharks, and other creatures found 
in the ocean like octopus, jelly fish, etc.

Summing up (10 minutes)
Ask questions about the lesson on fish. This will help the students to recall what 
they have just learned.
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LESSON 5  1 period

Motivational activity (10 minutes)
• Tell students the story of ‘The Ant and the Grasshopper’ which can be 

downloaded from the Internet.

Developmental activity (10 minutes)
Pages 14 to 15
• After the story, have a brainstorming session about the body parts, 

movements, homes, and food of insects.
• Take students on an ‘Insect hunt’ in a park. Ask the students to observe the 

different kinds of insects, especially their body parts.
• Sing the Insects’ body parts song which can be downloaded from the internet. 
• Ask students to read pages 14 and 15 of the textbook.

Teacher’s input (10 minutes)
Explain that insects are a special group of animals which do not have a 
backbone. Insects like the housefly, honeybee, and mosquito are invertebrates. 
Explain the features of a butterfly, cockroach, and earthworms as given in the 
textbook.
Explain that spiders belong to a group of invertebrates called arachnids. Some 
spiders can be very big, like the Brazilian tarantula. From the fact box on page 
15, explain that the Brazilian bird-eating tarantula has legs that grow to a length 
of 27 cm. This spider was first discovered in 1917.

Class work (5 minutes)
Ask students to do exercise 3.

Summing up (5 minutes)
Ask students to do exercises 4 and 5 in class.

Homework 
Please refer to the activity on page 16. Ask the students to make a scrap book 
by collecting pictures of animals and birds and gluing them in the book. They 
should write the name of the animal or bird and whether it is a vertebrate or an 
invertebrate. They should also identify its habitat.
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Plants
Teaching objectives
• identify and define the parts of flowers and fruit
• explain pollination
• differentiate between shrubs, bushes, and trees
• explain that different plants need different habitats
• explain the importance of flowers and fruit

Key vocabulary
filament, pollen grain, stamen, androecium, calyx, stalk, sepal, corolla
petal, bud, flower, seed, gynoecium

Materials required
a potted plant, different kinds of fruits, flowers, junk materials, magnifying glass, 
chart paper, pictures of: flowers, fruits, plant habitats, herbs, shrubs, trees, 
climbers, pericarp, exocarp, mesocarp, endocarp, aquatic plants, mangroves, 
marshy land, pollination

LESSON 1 2 periods
1st period

Motivational activity (10 minutes)
Pages 19 to 21
• Bring in a flowering plant and ask students to name its different parts.
• Ask students to tell you what they know about these parts.
• Give KWL chart to the students to fill in the information they know, and what 

they want to know, and at the end of the unit they can record what they have 
learnt about plants.
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What do you think you 
know about plants?

What do you want to 
know about plants?

What did you learn 
about plants? 

Developmental activity (10 minutes)
pages 19 to 20
• Bring in different kinds of flowers and ask the students to look at them and 

name the parts they know. Use a big picture of parts of a flower and tell 
students the names and functions of these parts.

• Ask students to read pages 19 to 20 of the textbook.

Teacher’s input (10 minutes)
Describe the parts of a flower as given in the textbook. Plants have roots, a stem, 
and leaves. They also have buds, flowers, and seeds. The flower is the most 
beautiful part of a plant. Most of us like flowers because of their beauty and 
pleasant smells.

Group work (10 minutes)
Prepare some flowers, a magnifying glass and Worksheet D for groups of 4 or 
5 students. Show them how to dissect the flowers and observe the different parts. 
The separate parts of the flowers could be attached to a sheet of card for display 
and will last for some time if covered with a clear, self-adhesive plastic.

Homework
Ask students to complete the activity on page 21 at home.

2nd period
Check the homework. (10 minutes) 
Continue from the previous period and discuss the collection from the homework.
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Class work (10 minutes)
Ask students to do exercises 1 and 2.

Flower Craft (15 minutes)
Provide students with a variety of paper, junk materials, glue etc. and ask them 
to make models of flowers and label them.

Summing up (5 minutes)
Recall the main points from the lesson.

LESSON 2 1 period

Motivational activity (5 minutes)
• Talk about different fruits. Ask students how they are formed.
• Display some common fruits like mangoes, peaches, bananas, coconut, 

strawberries, etc.
• Explain that the tomato is also a fruit.

Developmental activity (5 minutes)
page 21
• Bring in an apple, a pear, and a 

banana. Show students their different 
parts by dissecting and naming them. 
Show large pictures of the parts of the 
fruits used, e.g. peach or mango.

• Ask students to read page 21 of the 
textbook.

Teacher’s input (10 minutes)
A fruit is not a single, solid product. It is divided into two parts: the pericarp, and 
the seed. Describe each part of the fruit as given in the textbook. Explain different 
types of seeds.

exocarp

mesocarp

endocarp

seed
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Group work (15 minutes)
Place different fruits including apples, pears, and bananas on separate tables. 
Help students dissect the fruits, and draw and label them. Ask the students to 
work in 4 or 5 groups; each group should work on one fruit at one table and then 
switch to a different table and fruit.

Summing up (5 minutes)
Repeat the main points from the lesson.

LESSON 3 1 period

Motivational activity (10 minutes)
• Take students to visit a garden and ask them to observe butterflies and other 

insects that hover over or land on the flowers.
• Have a brainstorming session about what role the insects and some birds 

like the humming bird play in producing more plants.

Developmental activity (15 minutes)
page 22 
• Explain what pollen is.
• Show students a diagram of pollination 

and explain how pollen from a flower 
sticks to the bee. When the bee visits 
another flower, it leaves the pollen there 
for pollination.

•  Students can touch the anther of a flower 
to understand how pollen can stick to the 
wings of bees and other insects.

• Ask students to read page 22 of the 
textbook.

Teacher’s input (10 minutes)
Pollination is the process by which plant pollen is transferred from the male 
reproductive part (androecium) to the female reproductive part (gynoecium) to 
form seeds. In flowering plants, pollen is transferred from the anther to the 
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stigma, often by wind or insects. From the fact box, explain that pollen is a fine 
to coarse powder containing the male sperm cells.

Summing up (5 minutes)
Ask questions to find out what the students understand about pollination.

LESSON 4 1 period

Motivational activity (10 minutes)
• Take the students to a nearby park.
• Ask them to observe the types of plants. There will be trees, shrubs, bushes, 

and climbers.

Developmental activity (10 minutes)
pages 22 to 23
• Ask students to sort and glue pictures/stickers of herbs, climbers, shrubs, 

and trees onto sheets of chart paper, and name each of them.
• Display the chart on the class felt board.
• Ask students to read pages 22 to 23 of the textbook.

Teacher’s input (10 minutes)
Plants are found everywhere on Earth. Some plants are big and some are small. 
There are four types of plants. They are divided according to their size: herbs, 
climbers, shrubs, and trees.
Explain each type, asking the students to give examples from their homes or 
nearby gardens.

Class work (5 minutes)
Ask students to do exercise 4.

Summing up (5 minutes)
Summarize the four types of plants.
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Homework
Ask students to collect pictures for exercise 3 and glue them in the given space 
in the textbook.

LESSON 5 1 period

Motivational activity (10 minutes)
• Take the students on a walk around the neighbourhood to observe different 

kinds of trees. Draw students’ attention to different areas where the plants 
and trees are growing i.e. in water, shade, or sunny area.

• Discuss why a particular plant grows in a certain area and explain that plants 
have different needs; some need more water or sunlight than others; some 
are indoor plants and can grow in shady areas.

Developmental activity (10 minutes)
pages 23 to 25
• Show students pictures of trees and plants growing in cold hilly areas, 

deserts, water, and marshy lands. Have a brainstorming session and give 
information about the type of plant, the environment required for its survival, 
and its physical description.

• Ask students to read pages 23 to 25 of the textbook. 

Teacher’s input (10 minutes)
Explain each habitat and the kind of plants that grow there. Use pictures where 
possible.
Plants are found in seas and in deserts. They grow on farms and are also found 
high on mountains. In cold, hilly areas, trees are generally tall and straight.
Some plants grow in water. These are called aquatic plants. They have swollen 
spongy bodies that help them float in water. They have roots that fix them in 
lakes and ponds. Examples are water lily, lotus, and water chestnut.

Summing up (10 minutes)
Divide students into 3 or 4 groups and ask them to identify the differences 
between plants found in different habitats (as described below). Ask each group 
to study a different habitat.
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Differences in aquatic plants and trees growing in hilly areas

Aquatic plants Hilly area trees 

• grow in water
• stems are spongy to help them 

float
• have flowers on surface like lily
• examples are lily, lotus

grow in hilly cold areas
are tall and straight
have needle-like leaves
do not have flowers
examples are pine, fir tree 

Homework
Ask the class to complete exercise 5 at home.

LESSON 6 1 period
Before starting this lesson, ask students to bring pictures that relate to the uses 
of flowers and fruits.

Motivational activity (5 minutes)
• Ask students to suggest some uses of flowers and fruits. Collect the pictures 

they brought and display them on the class felt board.

Developmental activity (10 minutes)
page 26
• Have a brainstorming session about uses of flowers and fruits.
• Ask why they have brought a particular picture.
• Flowers are used for decoration and personal adornment as well as for 

making certain herbal medicines, and their nectar produces honey. Perfumes 
are derived from them. They also form fruits.

• Fruits are used to make jams, desserts, juices, and many different salads.
• Ask students to read page 26 of the textbook.



1

Unit 

39

3



140

Teacher’s input (10 minutes)
Explain the importance of flowers and fruits as given in the textbook.

Group work (10 minutes)
Students can list five uses of flowers and fruits on a sheet of chart paper. Display 
this work on the notice board.

Summing up (5 minutes)
Recall the lesson.

Homework
Ask students to complete exercise 6 at home.
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4
Heat and Light
Teaching objectives
• define heat
• explain that heat can bring about a change of state
• describe the phenomena of reflection and refraction
• explain how colours are seen
• explain the formation of a rainbow

Materials required
torch, prism, a small mug or tub of water, a pencil, an ice cube, a plastic plate, 
wax, clear plastic container, water, mirror, white cardboard or paper, observation 
journal, a garden hose, button, straw, objects with shiny and dull surfaces, e.g. 
mirror, aluminum foil, wooden board, etc.

Key vocabulary
refraction, reflection, spectrum, prism, medium

LESSON 1 1 period

Motivational activity (15 minutes)
• Ask students to name the source of natural heat; some may know that the 

Sun is the natural source of heat.
• Ask why we should wear light-coloured clothes when we are out in the Sun 

on a hot summer’s day.
• Experiment with light, colour, heat, and some water to find out.

 What absorbs more heat?
 Materials
 • 2 identical drinking glasses or jars
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 • some water
 • a thermometer
 • 2 elastic bands or some sticky tape
 • white paper
 • black paper

Method
1. Wrap the white paper around one of the glasses using an elastic band or 

sticky tape to hold it on.
2. Do the same with the black paper and the other glass.
3. Fill each glass with the same amount of water.
4. Leave the glasses out in the Sun for a couple of hours before measuring the 

temperature of the water in each.
What’s happening?
The temperature of the water in the glass covered with black paper should be 
the hotter of the two. Explain that dark surfaces such as the black paper absorb 
more light and heat than lighter ones such as the white paper.

Developmental activity (10 minutes) 
pages 30 to 31
• Divide the students into groups of 4 or 5 and ask them to list as many uses 

of heat as they can.
• Bring pictures related to the different uses of heat. Students should display 

the lists and pictures on the science display board.
• Talk about some more uses of heat, for example, heat energy is used to turn 

water into steam as a source of power in many machines. Show students 
pictures of a steam engine of a train.

• Place the ice cube on a plastic plate and observe how it melts. Ask students 
to describe what they observe. Introduce the terms solid, liquid, and gas. 
Explain that ice is a solid that, when heated, turns into liquid water, which if  
heated further changes into steam, a gas.

• Watch a burning candle melt. Ask for other examples of changes of state.
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• Ask students to read pages 30 to 31 of the textbook.

Teacher’s input (10 minutes)
Explain the text as given on pages 30 and 31 of the textbook. Most of this has 
already been discussed in the previous two activities.

Summing up (5 minutes)
Summarize briefly the main points of the lesson.

Homework
Ask students to complete exercise 1 at home.

LESSON 2 2 periods
1st period

Motivational activity (10 minutes)
• Show students how a glass prism separates light into seven colours.
• Ask them to name the colours.
• Explain how Sir Isaac Newton discovered that white light consists of seven 

colours, as given in Appendix 2.

Developmental activity (15 minutes)
pages 31 to 32
• Ask students to bring pictures of the uses of light. Point out that in some uses 

for example, when we look at ourselves in the mirror, we see our reflection 
in it. This is a property of light. Another property is observed when light bends 
(refracts) as it travels from air to water.

• Ask students to read pages 31 to 32 of the textbook. 

Teacher’s input (10 minutes)
Light is also a form of energy. There are two important phenomena related to 
light. These are reflection and refraction. Explain these as given in the textbook.
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Summing up (5 minutes)
Summarize the properties of light. Explain that in the next period the students 
will perform some activities that demonstrate the properties of light.

Homework
Give exercise 2 for students to do at home.

2nd period

Group activities (40 minutes)
Arrange the given experiments at separate work stations. Students should do 
the experiments and record their observations on copies of Worksheet E.

Activity 1

Reflection of light 
• Bring some objects with shiny and dull surfaces, e.g. mirrors, aluminum foil, 

wooden board, etc.
• Ask students to shine light on them using a torch in a darkened classroom 

and observe which objects reflect more light.
• Elicit the fact that shiny surfaces reflect more light than dull surfaces.

Activity 2

Refraction of light
a small mug or tub of water, a pencil

Method
• Put the pencil into the water as shown.
• Note what the pencil looks like under the water. 
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• The pencil appears to be bent. 
• This is because light has travelled from one medium, air, into 

another, water, where it travels more slowly.

Activity 3

Seeing double
Explain that our eyes cannot tell that the light bends, and trick us into seeing 
things that appear to be impossible.
• Put the button in a glass; make sure it is in the centre.
• Gently pour some water into the glass; observe that the button does not float.
• Look at the glass from the side. An extra button has appeared and seems to 

float!
• Remove the button and put the straws into the glass of water. They seem 

to bend as they enter the water. Take the straws out. Nothing has happened 
to them

Activity 4

Water magnifier
Use some water to make a simple magnifying lens. It will make small objects 
look larger. A magnifying lens bends or refracts light rays coming from the objects 
to form an image that is bigger than the object itself.
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• Put the objects into the pot. Space them out evenly.
• Cover the pot loosely with a piece of plastic wrap.
• Secure the plastic wrap with the rubber band. Gently push the plastic wrap 

to make a small dip in it.
• Carefully pour water into the dip.
• Look down into the pot. The water magnifies the objects.

Deep water
Show students that pools and ponds are always deeper than they look. This is 
because the light rays from the bottom bend as they leave the water. This 
bending of the light makes the bottom of the pool or pond appear closer than it 
really is.

LESSON 3 1 period

Motivational activity (10 minutes)
• Ask students if they have ever noticed a rainbow appearing just above the 

spray of water from a hose when sunlight hits the water at a particular angle.
• The water from the hose acts in the same way as rain does to make a real 

rainbow in the sky—it refracts the beams of sunlight so that they separate 
into their different colours.

• The rainbow you make is much smaller than the one in the sky. This is 
because the water from the hose is only spraying a small area. If there were 
more drops of water for the sunlight to hit, there would be a larger rainbow.
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Make a rainbow
How a rainbow is formed can be seen by conducting the following activity. All 
you need is a water hose on a sunny day.

Method
1. Turn on the hose.
2. Stand in a spot where the Sun is behind you, shining on your back.
3. Put your thumb over part of the nozzle of the hose so that the water creates 

a spray when it comes out.
4. Hold the hose out in front of you and turn slowly. Keep your finger over the 

hose to make a spray. Watch for a rainbow to appear above the water.

Developmental activity (15 minutes)
pages 33 to 34
• Perform the following experiment to show how a rainbow is made from a 

beam of white torch light.

Materials 
clear plastic container, water, mirror, torch, white cardboard or paper, observation 
journal 

Method  
1. Fill a plastic container ¾ of the way with 

water. Set the container in front of a 
piece of white cardboard.

2. Place the mirror at an angle in the water. 
The mirror should be at the opposite end 
of the container facing the white 
cardboard. About half of the mirror should 
be submerged in water. 

3. Ask students what they think will happen 
when a torch is shone onto the mirror. 

4. Shine the torch straight into the mirror. Ask students to look at the white paper 
and record what happens.

5. Ask students to explain why this happens. Ask them to record their ideas.

Mirror

Plastic container

White cardboard or paper
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  Explain that the water in front of the mirror acts like a prism. When the light 
from the torch hits the water, it bends. The different colours that make up the 
white light bend differently. This causes the colours to separate and form a 
rainbow. The mirror reflects the rainbow onto the white cardboard or paper. 
It could also be reflected onto a ceiling or wall.

• Ask students to read pages 33 to 34 of the textbook. 

Teacher‘s input (10 minutes)
The process of refraction helps us to see the different colours. Sunlight looks 
white. It is actually made up of seven colours. We can see these colours with 
the help of a prism. When light passes through a glass prism, it separates into 
seven colours.
After it has rained, some raindrops remain in the atmosphere. The arrangement 
of the seven colours is written as VIBGYOR in a short form. Read the fact box 
to understand what this means.

Summing up (5 minutes)
Ask students to describe reflection and refraction and give examples.

Homework
Ask the student to do exercises 3 and 4 at home.
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5
Water
Teaching objectives
• explain the importance of water for living things
• identify and describe some sources of water
• list some uses of water
• suggest how we can conserve water
• explain how humans are responsible for water pollution

Key vocabulary
lake, river, pond, sea, underground water, pollute, conserve, solvent

LESSON 1 2 periods
1st period

Motivational activity (15 minutes)
• Divide the students into groups of 4 or 5 and ask each group to name one 

source and one use of water.
• Show a globe and focus students’ attention on the fact that three-quarters of 

the Earth’s surface is covered with water and one quarter with land.
• Sing the Ocean song with the students. It can be downloaded from the 

internet.

Developmental activity (10 minutes)
Pages 36 to 37
• Show pictures of sources water and discuss whether the water from each 

source is salt or fresh water.
• Display pictures that show uses of water and discuss each (Appendix 3).
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• Ask students to read pages 36 to 37 of the textbook.

Teacher’s input (15 minutes)
Explain as in the textbook, the sources of water and how each provides water. 
Continue to explain how water is important for us in our daily lives.
Read the fact box on page 39; explain the term solvent and that water is called 
the universal solvent because it dissolves more substances than any other 
solvent.

2nd period
Continue from the previous period. There are many sources of water (Appendix 
3). The following group activity will make the lesson interactive.

Group activity (20 minutes)
Give students modelling clay and a tray and ask them to make models of 
mountains, hills, valleys, etc. Add water to show sources of water like lakes, 
ponds etc. They can use different coloured modelling clay and/or coloured paper.

Class work (10 minutes)
Ask students to do exercise 1 as class work.

Summing up (10 minutes)
Ask students to draw a diagram showing the sources and uses of water.

sources

water

uses

Homework
Ask students to do exercise 3 at home.
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LESSON 2 1 period

Motivational activity (10 minutes)
• Introduce and define the term pollution by explaining that pollution in our 

oceans, lakes, rivers, and streams is a very serious matter. Pollution is when 
substances are added to the ground, the air, or water and make it dirty or 
cause harm to the life in and around it.

• Show pictures of a polluted beach in Pakistan. Initiate a brainstorming session 
about the ways the water is being polluted and how the pollution affects 
human and marine life. 

Developmental activity (15 minutes)
Page 38
• Explain that people often dump liquids into oceans, lakes, rivers, and 

streams. Show pictures of how dumping different types of chemicals and 
liquids affects water.

• Talk about what happens when detergent or oil is mixed in water. Would it 
be safe to drink water containing oil or detergent?

• Add 1 cup of oil to some water in a bottle. Close the bottle firmly and shake 
it to mix the two liquids. Observe what happens. Does the oil mix with the 
water? Ask students to think about what happens when a large oil tanker 
spills oil at sea.

• Repeat the experiment with detergent instead of oil. Students will observe 
suds, bubbles, and foaming. Point out that the two liquids mix.

• Next mix oil and detergent together. This time both will mix. Talk about how 
different liquids combine and make the water more polluted.

• Ask students to read page 38 of the textbook.

Teacher’s input (10 minutes)
Humans are responsible for polluting the water in rivers and lakes. Water is 
polluted by litter and harmful chemicals from our homes and factories. There 
should be strict laws to prevent this. It is also our responsibility not to pollute 
water.
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Summing up (5 minutes)
Ask students to list at least three ways in which water is being polluted and how 
we can stop this.

Homework
Ask students to find information and pictures of the forms of water pollution they 
listed. They will share these in the next lesson.

LESSON 3  1 period

Motivational activity (10 minutes)
• Ask the students to lift a heavy bucket of water and carry it some distance 

in the playground. Ask students how it felt to carry the bucket for a long 
distance.

• Explain that many people around the world do not have clean water to drink 
and have to walk for miles in order to get just a gallon of water. Engage the 
class in a discussion about the misuses of water and its conservation.

  Note: Make sure that the bucket is a suitable weight for the students to lift 
without injury.

Developmental activity (10 minutes)
Pages 38 to 39
• Show pictures of misuse of water and list ways in which it can be conserved. 

Ask students to identify the different ways in which drinking water is cleaned 
and made drinkable.

• Show them a water filter if possible or pictures of a water filter. Tell students 
that boiling, filtering, adding alum, and chemicals like chlorine can make 
water clean.

• Treat some contaminated water in a container with a piece of alum and let 
it remain unstirred. After a few hours all the impurities will collect at the 
bottom of the container.

• Explain that boiling water for at least 10 minutes will make it perfectly safe 
for drinking.

• Ask students to read pages 38 to 39 of the textbook.
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Teacher input (10 minutes)
Water is a gift of nature. We must use it wisely. There are many ways to 
conserve, or save, water. Explain the various ways listed in the textbook for 
conserving water.

Summary (10 minutes)
Ask students how clean water is obtained in their homes.
Ask them to complete exercise 4 as a summary of the unit.

Homework
Ask students to complete exercise 2 at home.
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6
Air
Teaching objectives 
• describe air and its components
• explain the importance of oxygen
• explain the importance of carbon dioxide
• define the force of wind and explain its uses and the damage it can cause

Materials required
a lighted candle, a transparent glass (so students can see what is inside the 
glass), baking soda (sodium bicarbonate), a fizzy drink, vinegar (weak acetic 
acid), pictures of uses of and destruction caused by wind, a lemon, a measuring 
cup, 1 tsp. baking soda, and ¼ tsp. sugar, an old shirt sleeve or stocking, a pair 
of scissors, wire, string, a pole or a long stick, large pie chart, 4 small paper 
cups, 4 plastic drinking straws, tape, straight pin, pencil with a new eraser, stapler

Key vocabulary
air, nitrogen, oxygen, humidity, anemometer

LESSON 1 2 periods
1st period

Motivational activity (10 minutes)
• Make a KWL chart. Group students in 4s or 5s. Ask them to write what they 

know about air, want to know and what they have learnt at the end.
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 Air
  What they Know What they want to know What they have learnt 

Developmental activity (30 minutes) 
Pages 42 to 43
• Display a pie-chart that shows the percentage of gases in Earth’s atmosphere.
• Ask for and give information about the uses of these gases.
• Show pictures of an oxygen cylinder and fire extinguisher.
• Open up a bottle of any fizzy drink to demonstrate how carbon dioxide gas 

is released.
• Perform the experiments detailed below to show how carbon dioxide 

extinguishes fire and how carbonated drinks are made.

Experiment 1 
Mix together a little baking soda and vinegar. A gas is produced. Pour this gas 
from the glass onto the candle. The flame will be extinguished. Explain that when 
baking soda and vinegar are mixed together, carbon dioxide is produced. The 
carbon dioxide is heavier than air, so it sinks to the bottom of the glass. When 
the carbon dioxide is poured from the glass onto the candle, it sinks and replaces 
the (oxygen-containing) air surrounding the candle with carbon dioxide. This 
suffocates the flame and it goes out.

Experiment 2
Make your own carbonated lemon drink
Help students to make their own carbon dioxide for a fizzy drink. Take a lemon, 
a glass, a measuring cup, 1 tsp. baking soda, and 1/4-tsp. sugar. Carefully cut 
the lemon in half. Squeeze as much juice from the lemon halves as possible into 
the measuring cup. Add an equal amount of cold water, and stir in the sugar. 
Add the baking soda, and stir the mixture. Taste the carbonated lemon drink. 
The carbon dioxide is formed by a chemical reaction between the lemon juice 
and the baking soda.
• Ask the students to read pages 42 and 43 of the textbook.
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2nd period
Continue from the previous period.

Teacher’s input (30 minutes)
We cannot see air, but it is all around us. Without air, there would be no life on 
Earth. Air is made up of many gases. These are:
• nitrogen, a colourless gas with no smell; almost 79% of air consists of 

nitrogen.
• oxygen, 20% of air consists of oxygen.
• carbon dioxide, argon, and a few other gases make up the remaining 1% of 

air. Water vapour and smoke are also present in air. The humidity in air is 
due to water vapour.

Discuss the text about oxygen and carbon dioxide as given in the textbook.

Summing up (10 minutes) 
Ask students to fill Worksheet F as a summing up activity.

Homework 
Ask students to draw a fizzy drink or an aquarium with bubbles coming out. Ask 
them to label the gases coming out of each item.

LESSON 2 2 periods  
1st period

Motivational activity (10 minutes)
• Make a wind sock to observe the movement and direction of the wind. Explain 

that a wind sock at an airport shows the strength and direction of the wind 
and helps pilots to take off and land safely.
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 Materials required
  an old shirt sleeve or stocking, a pair of scissors, wire, string, a pole or long 

stick
 1. Cut the shirt sleeve in half.
 2. Bend the wire into a circle. Sew one end of the sleeve onto the wire.
 3. Tie the string to a long pole, such as an old broom handle.
 4. Put your wind sock outside.

Developmental activity (10 minutes)
Pages 43 and 44
• Show students pictures of an anemometer and explain that the force of the 

wind differs from place to place and an anemometer is used to measure its 
speed. Ask the students to identify some uses of wind, and write their 
responses on the board.

• Ask students to read pages 43 and 44 of the textbook.

Teacher’s input (10 minutes)
Describe the force of wind as explained in the textbook.
Explain how the force with which wind moves can do wonders for us. It can turn 
turbine blades. The energy of this motion is converted into electricity by a 
generator. Wind turbines are also used to pump water. Poor countries can take 
advantage of wind power both for irrigation and to generate electricity.
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Group work (10 minutes)

Experiment 1
Display a pinwheel and ask students to explain how it works. Show pictures of 
a windmill and air turbines and ask them to identify how it looks and works like 
a pinwheel. Explain how windmills were used to crush grain and pump water. 
Students should make a pinwheel as a comparison to a windmill. Also show 
picture of wind turbines and talk about how their movement due to wind 
generates power.

How to make a pinwheel

Materials required
construction paper
scissors
straight pins
pencils with eraser on the end
clay
1. Cut construction paper into a 8½ inches or 20 cm square.
2. Draw straight lines from the 4 corners to the centre.
3. Cut from the outer corners along lines to ½ inch or 1.5 cm of centre point.
4. Bend each corner to the centre gently without folding and glue.
5. Push a pin through the centre of the paper and the eraser at the top of a pencil.
6. Secure the bottom of the pencil in clay mounted on cardboard.

2nd period
Continue from the previous period.
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Experiment 2 (25 minutes)

Make an anemometer

Materials required
• 4 small paper cups
• 4 plastic drinking straws
• tape
• a pair of scissors
• straight pin
• pencil with a new eraser
• stapler
Procedure
1. This anemometer has four cups which catch the wind and cause the 

anemometer to spin. The inward curve of the cups receives most of the force 
of the wind. That is what makes the cups move. The more spins per minute, 
the greater the wind velocity.

2. Arrange four plastic drinking straws to form a cross and tape them together 
at the centre.

3. Staple the top side of one drinking cup to the end of each straw, so the open 
ends of the cups all face the same direction.

4. Push a straight pin through the centre of the straws into an eraser on the 
end of a pencil. This provides the axle.

5. Mark one of the cups; this will be the one used for counting when the 
anemometer spins. NOTE: When using this anemometer, 10 turns per minute 
means the wind speed is about one mile per hour.

6. Blow on the anemometer or turn an electric fan on low to make sure that it 
spins easily. How many times does the anemometer spin in one minute? Ask 
students to make a statement connecting the number of spins of the 
anemometer and the speed of the wind. 

Summing up (15 minutes)
Let students form groups and discuss and write their observations. Check their 
work.
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LESSON 3 1 period

Motivational activity (10 minutes)
• Explain that the force of the wind changes; it can be calm, light air, light 

breeze, gentle breeze, moderate breeze, fresh breeze, strong breeze, near 
gale, gale, strong gale, storm, violent storm, or a hurricane.

• Use music with a slow to fast beat or make it by clapping or banging on the 
table and ask students to pretend to be the wind and move from slow to fast 
pace as from a light breeze to a hurricane.

Developmental activity (10 minutes)
Pages 44 and 45
• Bring pictures of uses of wind and of tornadoes and cyclones and the damage 

caused by them (Appendix 4). Ask the students to suggest how the force of 
wind is useful to us.

• Ask the students to read pages 44 and 45 of the textbook.

Teacher’s input (10 minutes)
The force of the wind can be so strong that it sometimes causes damage to 
property and life. It can blow down houses and fell trees and power lines, overturn 
boats, and blow away hoardings. People can be killed as a result of falling debris. 
Some strong wind phenomena like twisters that occur commonly across North 
America, and cyclones that occur in many parts of the world, are very often the 
cause of death and destruction.

Class work (10 minutes)
Ask students to do exercises 2 and 4 in class. 

Homework 
Ask students to complete exercises 1 and 3 at home.
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7
Electricity
Teaching objectives 
• define electricity
• explain how electricity is produced
• list some uses of electricity
• list some ways to conserve electricity

Key vocabulary
electricity, current, power station, dam, turbine, cable, pylon, spillway, electrical 
appliance, conservation

Materials required
pictures of uses of electricity, electrical appliances, power station ,turbine

LESSON 1  1 period 

Motivational activity (10 minutes)
• Tell students the story of electricity. Talk about what life was like when there 

was no electricity. Tell them about Benjamin Franklin’s experiment flying a 
kite in a thunder storm. Next, tell them about Thomas Alva Edison, the 
inventor of the light bulb.

Benjamin Franklin’s Experiment with lightning
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  Thomas Alva Edison  Thomas Alva Edison’s bulb

Developmental activity (10 minutes)
Pages 47 to 48
• Bring pictures of uses of electricity and electrical appliances and initiate a 

discussion about the importance of electricity. Ask how electricity is produced 
and how it reaches us.

• Show pictures of power stations and turbines. Take students on a trip around 
the neighbourhood to observe how electricity reaches us. They can observe 
pylons, power lines, and transformers.

• Ask students to read pages 47 to 48 of the textbook.

Teacher’s input (10 minutes)
Explain the text as given in the textbook, how electricity has been important to 
us for thousands of years and how it is produced. Tell them about dams, and 
power stations and the electricity cables and pylons.

Class work (5 minutes)
Hold a discussion as required in exercise 1.

Summing up (5 minutes)
Ask students to draw a picture of a dam and explain how it is used to produce 
electricity.
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Homework
Ask students to do exercises 2 and 3 at home.

LESSON 2  1 period

Motivational activity (5 minutes)
• Have a brainstorming session and talk about the impact of a prolonged black 

out. Ask students how it would affect their daily life.

Developmental activity (10 minutes)
Pages 49 to 50
• Take students outside and show them the electric poles and network of wires 

supplying electricity to the school and other buildings. Show them the electricity 
meter and the main switch if they are in a safe area.

• Ask students to read pages 49 to 50 of the textbook.

Teacher’s input (10 minutes)
Uses of electricity 
Discuss how useful electricity is for us. Our household appliances run on electricity. 
We watch television, use computers, blend food in the kitchen, pump water, and 
travel on electric trains. All these need electricity to work. We use washing 
machines to wash our clothes. Ceiling fans, room coolers, and air conditioners 
make our lives comfortable. We press our clothes by ironing them. Our mobile 
phones and laptop batteries are also charged by electricity. Living with electricity 
is a habit now.

Group work (10 minutes)
Give students pictures of electrical appliances, paste them on a chart and write 
down the uses of electricity. Display them on the science board.
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Summing up (5 minutes)
Each student should identify a use of electricity.

Homework 
Ask students to complete exercises 4 and 7 at home.

LESSON 3 1 period

Motivational activity (10 minutes)
• Take students on a trip around the school and ask students to observe how 

electricity is being misused/wasted in the school.

Developmental activity (10 minutes)
Pages 50 to 51
• Ask students to write down the ways in which electricity is misused in their 

home, school, and other places in the community. Discuss how electricity can 
be conserved.

• Ask students to read pages 50 to 51 of the textbook.

Teacher’s input (10 minutes)
There are some ways in which we can conserve electricity:
• We should turn off lights and fans when no one is in the room.
• We should turn off electrical appliances when we are not using them.
• Many things can be done in natural light, so we should avoid using electric 

lights whenever possible. 

Class work (5 minutes)
Ask students to do exercise 6 in class.
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Summing up (5 minutes)
Students should work in groups of 4 or 5 to list ways in which electricity can be 
conserved. They can compare their ideas with those given in the textbook.

Homework
Give exercise 5 as homework.
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8
Minerals and ores
Teaching objectives
• explain the difference between a mineral and an ore
• identify the properties of coal
• identify the properties of copper
• identify the properties of gold

Key vocabulary
mineral, ore, rock, substance, mine, crystal, gold, copper, bronze, iron, tin, 
ornament, coin, currency, quartz, jewellery, utensil

Materials required
some minerals and ores including coal, things made from copper (copper wire), 
brass (an old brass utensil) and bronze (a medal), alum, salt, observation 
worksheets

LESSON 1 1 period
Motivational activity (15 minutes)
• Bring some coal to the lesson to show to the students. Ask what coal is, 

where it is found and how and where is it used. Using the pictures in 
Appendix 5, explain how coal is formed. Share some interesting facts about 
how coal is mined and show pictures of coal mines and machines used for 
mining.  

 Story of coal
  Coal is a non-renewable energy source because it takes millions of years to 

form. This means what is in the ground now is all there is and we cannot 
realistically make more. 
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  The energy in coal comes from energy that was stored in giant plants that 
lived hundreds of millions of years ago, even before the dinosaurs, in swamp 
forests. When these giant plants and ferns died, they formed layers at the 
bottom of the swamps. Water and soil began to pile up on top of the dead 
plant remains. Over thousands of years pressure and heat built up on top of 
the plant remains, causing chemical and physical changes and pushing out 
the oxygen, turning these remains into what we call coal. Most coal is buried 
deep underground so we must ‘mine’ or dig it out.

• Initiate a discussion about other minerals and ores. Show pictures of precious 
stones, minerals, ores and their uses.

Developmental activity (10 minutes)
Pages 53 to 54
• Bring some minerals and ores including coal, things made from copper, brass, 

and bronze, alum, salt, etc. Ask students to work in groups of 4 or 5 to 
explore their properties. Show pictures to students to show how different 
minerals have been used to make coins, jewellery, utensils, etc.

• Show students some coins (Appendix 6). Ask them to identify the metals used 
in making these coins. Explain that aluminum is the metal used to make coins 
for the Pakistani currency.

• Ask students to read pages 53 to 54 of the textbook.

Teacher’s input (10 minutes)
Describe minerals and ores as given in the textbook. Go on to explain coal and 
coal mining. Refer to the story above.

Summing up (5 minutes)
Revise the main points of the lesson. Explain the fact box about coal and 
diamond on page 55.

Homework
Ask students to complete exercises 1 and 2 at home.
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LESSON 2 1 period
Pages 55 to 57

Teacher’s input (10 minutes)
Continue from the previous lesson, explaining about copper and gold. Talk about 
the copper mine in Chile as given in the fact box on page 55.

Group work (15 minutes)
Activity
Bring things made from different metals and place them on four separate tables. 
Ask students to form 4 or 5 groups and observe the materials and fill in the 
worksheet. The activity can be done in a circus format. Each group should make 
their observation on one table for 5 minutes and then move to a different table 
on a signal from the teacher.

Class work (10 minutes)
Help students make a list of some other ores that are mined (activity on page 
57). Ask them to complete exercise 4 in class.

Summing up (5 minutes)
Make a Worksheet G with three sections headed coal, gold, and copper. Each 
student should write something they have learned about these and pass it to the 
next student.
At the end, share this worksheet with the class and correct where necessary. 

Homework
Ask students to complete exercise 3 at home.
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The Earth and the universe 
Teaching objectives  
• explain how the Earth evolved 
• identify the layers of the Earth 
• state the physical features of the Earth 
• describe the different components of the universe such as the solar system, 

galaxies, and stars 
• explain space travel 

Materials required
old calendars with pictures of landscapes, apple, peach, small balls of clay, 
paints, plastic scale, pictures of the solar system and space travel, basket ball, 
ping pong ball, beach ball

Key vocabulary
solar system, mountain, hill, valley, plateau, glacier, evolve, molten state inner 
core, outer core, mantle, crust, rotate, revolution, plate, plain, Mercury, Mars, 
Uranus, Venus, Jupiter, Neptune, Earth, Saturn, orbit, galaxy, satellite

LESSON 1 1 period

Motivational activity (10 minutes)
• Explain the evolution of life using information downloaded from the Internet.

Developmental activity (10 minutes)
Pages 60 to 61 
• Use a large poster of the Earth and its layers, and a peach or apple to show 

the layers of the Earth. The Earth is a huge sphere covered with water, rock, 
and soil and is surrounded by air. The central part of the Earth is known as 
the core.
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• There are actually two parts of the core: the inner core and the outer core. 
The centre of the Earth is about 6,437 km below the Earth’s surface. The 
inner core is a solid ball of iron and nickel. It is hotter than the outer core. 
The outer core is composed of melted iron and nickel. 

• Cut a peach in half and compare the core, the mantle, etc. to the parts of 
the peach. Using the large poster of the Earth, lead a discussion about the 
mantle, using the information given in the textbook. 

• Ask students to read pages 60 and 61 of the textbook.

Teacher’s input (10 minutes) 
Explain how the Earth evolved. Go on to discuss the evolution of Earth and its 
features as described on pages 60 and 61 of the textbook. 

Class work (5 minutes) 
Ask the students to complete exercise 2.

Summing up (5 minutes)
Recall the lesson.

Homework
Ask students to complete exercise 1 for homework.

LESSON 2 1 period

Motivational activity (5 minutes)
• Use three balls of different sizes. Explain that the largest ball represents the 

Sun, the medium sized ball represents the Earth, and the smallest represents 
the Moon. Explain how the Earth revolves around the Sun and rotates on its 
own axis. 

Developmental activity (10 minutes)
pages 61 to 62
• Display pictures of a hill, a mountain, a plateau, a plain, a valley, and a glacier 

on the class board. (Appendix 7)
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• Ask students to read pages 61 and 62 of the textbook.

Teacher’s input (10 minutes) 
Go on to page 61 and discuss the Earth’s rotation and revolution. Look at page 
62 and explain the different physical features of the Earth. 

Class work (10 minutes) 
Ask Students to work in groups of 4 or 5. Give them different worksheets showing 
pictures of different physical features of the Earth and with space to write a 
description of each. A sample (Worksheet H) is given at the end of the guide. 

Summing up (5 minutes)
Check each group’s worksheets and let the groups exchange these to see each 
other’s work.

Homework
Ask the students to complete exercise 3 at home.

LESSON 3 2 periods
1st period

Motivational activity (10 minutes)
• Show students pictures of the solar system (Appendix 8) and sing ‘The Family 

of the Sun’ song which can be downloaded from the Internet. 

Developmental activity (15 minutes)
pages 63 to 66 
• Show students picture of the Milky Way galaxy (Appendix 8) and explain that 

there are many such galaxies in the universe. 
• Show students pictures of meteors, stars, etc. (Appendix 8) 
• Show students pictures of the space shuttle and space probes (Appendix 8). 

Explain that the first man in space was a Russian pilot named Yuri Gagarin 
who made a 108-minute orbital flight around the Earth in 1961. Since then 
many people have travelled in space to study the Earth and other heavenly 
bodies. Robotic probes have been sent to other planets such as Mars as well. 
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• Explain that Pluto was the smallest and farthest planet from the Sun in our 
solar system, but it was demoted to the status of a dwarf planet in 2006. 

• Ask students to read pages 63 to 66 of the textbook.

Teacher‘s input (15 minutes)
Explain the text on pages 63 to 66 of the textbook. Describe the different features 
of the universe. Discuss space exploration and talk about recent developments 
in this field. 

2nd period 

Group work (20 minutes)
• Ask students to work in groups of 4 or 5 and give them modelling clay to roll 

into balls to make a model of the solar system. Show the names and positions 
of the planets. Use Appendix 9 as guide to make this.

Summing up (20 minutes) 
Give the students Worksheet I. 

Homework  
Ask students to complete exercises 4 to 6 at home. 
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Information technology 
Teaching objectives
• define information technology 
• explain what a computer does and how it is useful for us 
• explain the differences between mobile and smart phones 
• describe the functions of an ipad 
• explain the term network 

Materials required
pictures of computer, ipad, different mobile phones, a smart phone, diagram of 
a network

Key vocabulary
ipad, mobile phone, smart phone, network, information technology, communication 
medium

LESSON 1 1 period

Motivational activity (5 minutes) 
• Show pictures (Appendix 10) of early computers and discuss what life would 

be like without the latest IT devices.

Developmental activity (10 minutes)
pages 70 to 72  
• Take students to the computer lab to identify the different parts of a computer. 
• Name the different parts of the computer and explain their functions. Ask 

students to bring pictures of a computer, ipad, different mobile phones and 
a smart phone. Brainstorm the functions of these parts and uses of the IT 
devices.
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• Ask the students to read pages 70 to 72 of the textbook.

Teacher’s input (10 minutes) 
Explain information technology and the different devices it has developed. 
Discuss the devices and the benefits of using them. 

Class work (10 minutes) 
Ask students to do exercises 3 and 4.

Summing up (5 minutes) 
Make information cards about some IT devices. Students should guess the 
correct answers.
1. a device which can be programmed to carry out defined operations  
2. a device that can make and receive telephone calls over a radio link while 

moving around a wide area  
3. a mobile phone with more advanced features 
4. a special kind of computer used to access books, photographs, and films

Homework   
Ask students to do exercise 1. 

LESSON 2 1 period

Motivational activity (5 minutes) 
• Ask students to recall and share with the class what they learned about IT 

devices.

Developmental activity (10 minutes)
• Show the network illustration on page 72 and point out how the computers 

are arranged around a central command for information exchange. 
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• Ask the students to read about networks on page 72 of the textbook.    

Teacher’s input (10 minutes) 
Explain that in order to use devices like computers and mobile phones, a network 
is needed. It is made up of more than one computer interconnected through a 
communication medium for information exchange. 

Class work (10 minutes) 
Ask student to do exercise 2.

Summing up (5 minutes)
Recall the main points from the unit.

Homework 
Ask students to complete exercise 5.
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Worksheet A
Breathing rate experiment chart

Name of student Number of breaths  per 
minute resting 

Number of breaths per 
minute after 2 minutes 
exercise 
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Worksheet B
Heart beat experiment chart

Name of student Number of beats per 
minute resting 

Number of beats per 
minute after 2 minutes 
exercise
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WorksheetWorksheet C
List the similarities and differences between the following two birds.

Penguin Eagle 

Similarities

Differences
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WorksheetWorksheet D
Parts of flower observation 

Draw a flower and label its parts

How big is the flower?

What colour(s) is the flower

Does the flower have an odour?

What is the shape of the flower?
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WorksheetWorksheet E
Write what happens:
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Worksheet F
Composition of dry air

Argon
Carbon dioxide

Oxygen 20%

Nitrogen 79%

1%

Composition of dry air

Gas Percent %



1118 Photocopiable material

Worksheet G
Exploring minerals 

Name Properties Uses 

Coal

Gold

Copper
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Worksheet H

Title: 
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Worksheet I
Fill in the blanks.

1. The Earth was formed about  years ago. 

2. Life on Earth was in the form of small cells for at least  years. 

3. About  million years ago, complex life appeared on Earth. 

4. Earth is the only planet in our solar system with  and  to 
support life. 

5. The Earth has four layers: the  (very dense and unbelievably hot), 
the outer core, (in a ), the  (molten rock), and the crust 
or upper mantle, (a very thin layer of ). 

6. Natural physical features of the Earth include , plateaus, mountains,  
plains, hills, and . 

7. The vast empty space around us that consists of stars, the solar system, and  
galaxies is called the . 

8. The term solar system refers to the  family; it has eight planets:  
Mercury, Venus, Earth, Mars, Jupiter, Saturn, Uranus, Neptune. 

9.   are formed by group of stars, gases, and dust particles. 

10. The Milky Way  contains billions of stars. 

11. Stars are  heavenly bodies. 

12. Space travel is travel outside the .
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Answers
Unit 1
1. There are two lungs in the human body. The lungs are the organs which 

perform the function of respiration. This is the process by which we take in 
oxygen and give out carbon dioxide.

2. a. veins
 b. arteries
 c. teeth
 d. pancreas
3. Check the students’ work.
4. a. liver: The liver produces bile that helps in the process of digestion.
 b.  kidneys: The kidneys perform a very important function in the body. They 

expel waste materials from the body in the form of urine
 c.  heart: The heart is the pumping station of our body. It pumps the blood 

to all parts of the body through veins and arteries.
 d.  stomach: The movements of the stomach muscles convert the food into 

a paste and it enters the small intestine.
 e.  large intestine: The large intestine absorbs the water in the waste and 

allows the solid waste to pass out of the body.

Unit 2
1. a.  Mammals are animals that give birth to live babies. They feed their young 

ones on their milk.
 b. i. flight feathers: These are strong and help birds to fly.
  ii. contour feathers: These give shape and colour to the birds.
  iii. down feathers: These are fluffy and keep the bird’s body warm.
2. Check the students’ work.
3. Insects are invertebrates. Some common insects are: housefly, honeybee, 

butterfly, earthworm, cockroach, etc.
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Answers
4. a. fish
 b. insect 
 c. vertebrates
 d. reptiles
 e. Brazilian bird-eating tarantula 
5. Check the students’ work.

Unit 3
1. a. calyx: sepals 
 b. corolla: petals
2. a.

 
  calyx      corrolla   gynoecium  androecium
b.  corrolla: This is the outermost, coloured part of the flower. Each corolla is   

composed of several petals. They give the flower its colour and beauty.   
 calyx: This is the green part of the flower close to its stalk. It is composed of   

sepals which can number from a few to many. In some flowers, they are free 
while in others they are fused together. 

 androecium: This is the male part of the flower. It is also known as the 
stamen. It consists of a filament and an anther. The anther contains pollen 
grains. 

 gynoecium: This is the innermost part of the flower. It consists of three parts: 
the stigma, style, and ovary. Pollen from the anther sticks to the stigma, 
passes from the style and combines with ovules in the ovary to form seeds.
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Answers
3. Check the pictures glued by the students.
4. a. exocarp
 b. mesocarp
 c. endocarp
 d. trees
 e. shrubs
5. Some plants grow in water. These are called aquatic plants. They have 

swollen spongy bodies that help them float. They have roots that fix them in   
lakes and ponds. Examples are water lily, lotus, and water chestnut. 

6. Flowers and fruits are very important for all animals, including humans. The   
flower is an important part of a plant. It not only makes the plant look 
attractive, but is also responsible for the formation of the fruit. Many medicines 
are made from flowers and fruits. They are a source of food for animals. If 
there were no flowers, bees would have no nectar to feed on and insects 
would not pollinate the flowers. This would mean that no fruit would be 
formed. Flowers are also used for perfumes and making honey.

Unit 4
1. Heat is a kind of energy which is used for a variety of tasks. It is used for 

cooking food. It is used to change water into steam, which is the source of 
power in many machines. It is used to keep us warm in cold weather. Heat 
can bring about a change of state. When we heat water, a liquid, it changes 
into steam, a gas. When we burn a solid candle, heat causes it to melt into 
liquid wax.
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Answers
2.

Reflection Refraction

1. When a ray of light falls on a 
surface, some of the rays 
bounce back. This is known as 
reflection

2. Shiny surfaces reflect more light 
than dull surfaces. Most objects 
do not have their own light but 
can reflect light.

3. Mirrors and other shiny surfaces 
reflect more light than dull 
surfaces.

1.  Refraction of light is the bending 
of light rays from a medium 
where it travels fast to a medium 
where it travels more slowly

2.  When a ray of light passes from 
air into water, it bends because 
air and water are different media.

3. A rainbow is formed due to 
refraction

3. Check the rainbow as drawn by students.
4. a. 
 b. 
 c. 
 d. 
 e. 

Unit 5
1. a. Three-quarters of the Earth’s surface is covered by water.
 b. oceans, seas, rivers, lakes, ponds 
2. a. When you wash the dishes, turn off the tap while you apply soap to them.
 b.  To minimize evaporation, water your lawn and garden in the morning or 

evening when it is cooler. 
 c.  Wash your fruit and vegetables in a bowl of water instead of under running 

water.
 d.  During the rainy season, collect water from the roof to water your plants 

or garden. 
 e. When you wash your hands, do not leave the water running. 
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Answers
3. Check students’ work. 
4. a. 
 b. 
 c. 
 d. 
 e. 

Unit 6
1.  a. The humidity in air is due to water vapour.
 b.  The total force exerted by wind on anything is known as the force of the 

wind. This force differs from place to place. An instrument called an 
anemometer is used to measure the force of the wind. 

2.  a. nitrogen 
 b. wind  
 c. anemometer
 d. carbon dioxide
3. Wind can be used to turn turbines to produce electricity; it can be used to 

pump water by using windmills; it can also be used to show the direction for 
aircraft take-offs and landings.

4. a. 
 b. 
 c. 
 d. 
 e. 
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Answers
Unit 7
1.  Electricity is very useful for us. Many household appliances run on electricity. 

We watch television, use computers, blend food in the kitchen, pump water, 
and travel on electric trains. All these need electricity to work. We use 
washing machines to wash our clothes. Ceiling fans, room coolers, and air 
conditioners make our lives comfortable. We press our clothes by ironing 
them. An iron also needs electricity. Our mobile phones and laptop batteries 
are also charged by electricity. We realize the importance of electricity 
particularly when there is a power cut. 

2.  Electricity is produced in power stations. Power stations are big complexes 
where huge machines called turbines produce electricity. 

 Another important place where electricity is produced is hydro electric power 
dams. There, water that rushes down through huge spillways is used to turn 
gigantic turbines to produce electricity. The electricity produced is then 
passed through a network of thick cables hung on tall pylons to reach our 
homes and factories. 

3. Check the students’ work.
4. a. pylon
 b. power station
 c. appliance
 d. generator
5. a. We should turn off lights and fans when no one is in the room.
 b. We should turn off electrical appliances when we are not using them. 
 c.  Many things can be done in natural light, so we should avoid using electric 

lights whenever possible. 
6. a. pylon
 b. power
 c. turbine 
 d. dams 
 e. electricity
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Answers
7. When there is load shedding or power cuts, we cannot do most normal tasks 

around our homes. We need to time our tasks so they are done before the 
electric power goes. We can do limited work in candle light or use lanterns 
in villages. Households which can afford them, can use generators, UPS, and 
emergency lights.

Unt 8
1. a.  Minerals are rocks and are obtained by mining. They are made up of 

crystals and have a definite shape. Examples are: coal and salt
 b.  An ore is a rock that contains minerals with important metals. Ores are 

also obtained by mining. Examples are gold and copper 
2. Coal is usually found deep underground. It has been formed from the remains 

of dead vegetation and organisms. Coal is used as a fuel. 

3. Uses of copper Uses of gold

a. It is an important nutrient in our 
diet

a. It is used for making jewellery.

b. It combines with other metals, 
with tin it forms bronze and with 
zinc it forms brass.

b. As a fine wire, it is used to 
c o n n e c t  c i r c u i t s  t o  t h e 
semiconductors in computers.

c. Years ago, many kitchen utensils 
were made from brass.

d. Copper is used for electric wires.

e. It also has use in construction of 
buildings.

f. Coins were also made from this 
metal.

4. a. Earth 
 b. coal 
 c. gold 
 d. Chile 
 e. brass
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Answers
Unit 9
1. The Earth was formed around 4.54 billion years ago. In the beginning, the 

Earth did not have any oxygen to support life. Most of the Earth was in a 
molten state. After some time, it cooled and a crust formed. Water converted 
into clouds and oceans appeared. The Earth was finally ready to support life. 
For at least one billion years the only life on Earth was small cells. About 580 
million years ago, complex life in the form of animals appeared on Earth. The 
Earth is the only planet in the solar system with oxygen and water. Both are 
essential for life. 

2. Label the layers of the Earth. 
 The Earth has four layers: 
 a. the inner core which is very dense and unbelievably hot 
 b. the outer core which is in a molten state 
 c. the mantle which consists of molten rock 
 d. the crust (upper mantle), which is a very thin layer of solid rock 
3. a. Check the students’ pictures.
 b. •  A valley is a low area of land between hills or mountains, typically with 

a river or stream flowing through it. 
  • A mountain is a large, steep hill. 
  • A plain is a large area of flat land with few trees. 
  • A hill is a naturally raised area of land, not as high as a mountain. 
4. a. The Earth was formed around 4.54 / 6.54 billion years ago. 
 b. Life was in the form of small cells for at least one / two billion years. 
 c. The Earth takes 365¼ / 366 days to complete one orbit around the Sun. 
 d. A plateau is an area of fairly level high / low ground. 
 e. The Sun occupies the central / left place in the solar system. 
5. a. moon 
 b. galaxies
 c.  stars
 d. astronaut 
 e. Yuri Gagarin
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Answers
6. a. 
 b. 
 c. 
 d. 
 e. 

Unit 10
1. Information technology is the branch of science that deals with the use of 

computers and telecommunications to process, store, and transmit 
information. 

2. a. network 
 b. iPad 
 c. computer
 d. smart phone 
3. a. computer
 b. mobile
 c. ipad
 d. network
4. Check the students’ work. 
5. Check the students’ work.

Answers to worksheet I
1. 4.54     2. one billion
3. 580     4. oxyen, water
5. inner-core,  molten state, mantle, solid rude
6. valleys, glaciers
7. universe    8. Sun’s
9. Galaxies    10. galaxy
11. glowing    12. Earth’s atmosphere
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Appendix 1
Blood circulatory system
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Appendix 2
Newton’s prism experiments
It was when Sir Isaac Newton was studying at Cambridge University. He was 
very interested in learning about light and colours. One sunny day, he darkened 
his room and made a hole in his window shutter, allowing only a beam of sunlight 
to enter the room. He took a glass prism and placed it in the path of the sunbeam. 
The result was a brilliant multicoloured band of light as it appears in a rainbow. 
This multicolored band is called a colour spectrum.
Newton knew that all the colours he saw were in the sunlight shining into his 
room. He thought he should be able to combine the colours and make the light 
white again. For this, he placed another prism upside-down in front of the first 
prism. He was right. The band of colours combined again into white sunlight. 
Newton was the first to prove that white light is made up of all seven colours.

prism

white light

violet

blue
green

yellow

red
orange

indigo

white light
white light

violet violet

redred

pr
is

m

blueblue
greengreen
yellowyellow

prism

indigoindigo

orange orange

prism
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Appendix 3
Well

Sea

Lake

Tube well

River

Glacier
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Appendix 4
Tornado Cyclone

Hurricane
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Appendix 5

Swamp with giant plants 
hundreds of millions of years 
ago covered the Earth.

Rocks, soil and sediment 
created pressure and heat to 
form coal deep in the ground.

Water and soil covered the 
plant remains.

3

2

1
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Appendix 6
Gold
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Uses of copper

Copper mine Copper wires 

Copper
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Silver coins used in 
the Mughal Empire

Old silver coins found 
in the ruins of Taxila  

Coins used in Pakistan’s history 

Bronze 1948 Nickel 1948
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A plain

A plateau

A hill

A mountainA glacier

Appendix 7
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Appendix 8
Meteor, asteroid

Solar system

Mily Way galaxy

Meteor, asteroid

space shuttle astronaut
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Appendix 9

Body  Scale model object Scale model size

Sun bowling ball 235 mm

Mecury regular pin head 0.8 mm

Venus green peppercorn 2.0 mm

Earth black peppercorn 2.1 mm

Mars regular pin head 1.1 mm

Jupiter pecan 24.1 mm

Saturn hazelnut 20.4 mm

Uranus coffee bean 8.6 mm

Neptune coffee bean 8.4 mm
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Appendix 10

Evolution of the mobile phone TRS 80 Model II
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