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Preface

 is a science learning book specially designed to help pupils acquire 
scientific knowledge and understanding, develop skills, values, and attitudes. The 
scope of topics discussed at each level is arranged according to the science syllabus 
at the elementary level.

 uses a very systematic learning method through the Inquiry approach 
that has been tested and proven to be an effective approach at improving student’s 
competences in mastering science. The inquiry approach is used by Singapore to 
improve students’ competences which is proven through their consistency as the 
top rank at PISA (Program for International Student Assessment) and TIMSS (Trends 
in Mathematics & Science Studies). The development of material for each topic is 
arranged in stages, starting from the easiest material to more complex material 
(spiral progression). 

 gives special emphasis on developing conceptual understanding and 
critical thinking skills to build a firm foundation in science. After the introduction of 
new concepts, students are invited to apply what they have learned in collaborative 
science activities. This book is equipped with a number of activities that will stimulate 
students’ interest in the topic and consolidate their knowledge and understanding.

 makes science learning meaningful and fosters a love of science learning 
in children with the use of colorful and engaging visuals as well as age-appropriate 
language.

Be a science champion!

Published in Indonesia by: 
PT ASTA ILMU SUKSES (member of Mentari Group) 
RUKAN Sentra Niaga Puri Indah Block T1-14 
West Jakarta 11610 

 : (021) 310 2822/5890 1900  : contact@astailmu.com 

 : (021) 5890 0818  : www.mentarigroups.com

 : 0855 888 1948

First published: 2022 

© 2022 Singapore Asia Publishers Pte. Ltd. 
All rights reserved. 

This English edition licensed to PT. ASTA ILMU SUKSES. No part of this 
publication may be reproduced or transmitted in any form or by any 
means, or stored in any retrieval system of any nature without the prior 
written permission of PT. ASTA ILMU SUKSES. 
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CHAPTER 2

Animals and Their 
Classification

Look at the picture below. What are the 
animals that you know? Can you name 
them? What characteristics do you think 
you can use to group the animals?

In this chapter, you will learn how animals 
are classified based on their structure.
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Learning Goals

Pets are animals kept by their owners as companions. 
The most popular pets are dogs and cats, but others 
keep birds or fishes.

What are the characteristics that a pet must have? Why 
is it important to know an animal’s characteristics?

At home, you classify the things in your closet like 
shirts, dresses, and other things. In school, you classify 
your notebooks according to subjects. In this way, 
you avoid disorder and confusion. Similarly,  scientists 
called taxonomists, classify organisms for them to 
understand the characteristics and behavior of animals, 
so that people may know how to deal with and protect 
themselves from dangerous animals.

Lesson1
Vertebrates and 

Invertebrates

• Classify animals 
according to the 
presence and absence 
of backbone

• Describe the 
distinguishing 
characteristics of 
vertebrates 

• Describe the 
distinguishing 
characteristics of 
invertebrates

• Value the economic 
importance of 
vertebrates and 
invertebrates in the 
community

• Identify endangered 
animals in the 
community

• Explain the proper 
ways of caring for and 
protecting animals in 
the community

Classification of Animals
Animals are usually classified according to the presence or absence of backbone.

Vertebrates

Vertebrates are animals with backbones. They are further classified according to 
their physical characteristics, behavior, and habitat. It is really amazing that animals, 
though they have different physical features, share common characteristics.

Fish

Fish are the first animals with backbones. Fish 
breathe through their gills. Their bodies are covered 
with scales. They lay eggs in order to reproduce. 
They are cold-blooded animals—that is, they 
cannot regulate their internal body temperature, 
which depends on the temperature of their 
environment.

Science Bank
The age of a fish can be 
determined by counting 
the wide bands present 
in their scales. The 
number of wide bands 
is equal to the age of 
the fish in years.

A clownfish is a saltwater 
fish. It is also called an 
anemone fish because it 
lives with sea anemones.

Explore!
Have you ever thought 
of how animals can be 
classified?
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Amphibians 

Amphibians have smooth, hairless, and moist skin. Just like fish, they are cold-blooded 
and lay eggs. They live in water when they are young because they only have 
gills used for breathing. Eventually, adult amphibians move and live on land once 
they have developed lungs. Frogs, toads, and salamanders, are some examples of 
amphibians. 

A frog is an amphibian which eats 
insect pests.

A salamander is an amphibian which 
usually hibernates in rotting trees.

Reptiles 

Reptiles have dry and scaly skin. They lay eggs. They breathe through the lungs and 
can stay both on land and in water. They are cold-blooded animals. Some reptiles 
are lizards, turtles, and crocodiles.  

Some lizards, like 
chameleons, can change 
their body color to 
protect themselves.

The shell of a turtle is 
a part of its body and 
cannot be removed.

A crocodile has a powerful 
tail which is used for 
protection from enemies.

Birds
The distinguishing physical characteristics of birds are 
their beaks and feathers. They are hatched from eggs and 
they breathe through their lungs. They are warm-blooded 
animals; they can regulate their internal body temperature.

A pigeon is a bird. Some pigeons 
can find their way home when 
released.

A hornbill is a bird that can 
chisel out its home in a tree 
trunk.

Mammals 

The presence of a mammary gland is the distinguishing physical 
characteristic of mammals. Mammary glands produce milk.

Most mammals are born alive. Bats are flying mammals, while  
kangaroos are pouched mammals that keep their young inside a 
pouch. Mammals have bodies covered with hair. Which mammal 
has more hair: monkeys or humans?

Science 
Bank 
Not all birds can 
fly. An ostrich is 
an example of 
a flightless bird.  
Its wingspan 
cannot support 
its weight.

A bat is a nocturnal mammal. It is 
active at night. It can also find its 
way home by sending an echo.

A kangaroo is a mammal. Some 
kangaroos can cover a distance of 
9 meters in just one hop.

61Lesson 1    Vertebrates and InvertebratesCHAPTER 2     Animals and Their Classification60 For review only



Most mammals live on land, while some live in water. Mammals on land breathe 
through their lungs, while mammals in water breathe through their blowholes.

Invertebrates

Invertebrates are animals without backbones. They have other structures that 
support their bodies and give them shape. A fluid-filled, soft sac supports the bodies 
of worms and jellyfish. Hard shells support the bodies of lobsters and snails. An 
exoskeleton, a hard and waterproof covering, protects the bodies of insects.

Worms 

Worms have soft bodies without legs. Worms may have flat, round, and segmented 
bodies. Some are harmful to humans and some are not. All worms have bodies that 
are divided equally.

An earthworm has a round, 
segmented body with both 
male and female reproductive 
organs.

A roundworm has a round, 
unsegmented body, which 
can only be seen using a 
microscope.

A tapeworm has a flat, 
unsegmented body and 
usually lives in the intestines 
of vertebrates.

Snails 

Snails have soft bodies protected by a shell. They have 
a soft, flattened foot. They can live both on land and in 
water.

A snail moves very slowly. It hides inside its shell in times of 
danger.

Science Bank 
Do you know that 
about 95 percent 
of animals are 
invertebrates? 

Insects 

Insects outnumber all other forms of life. Many of them have one or two pairs of 
wings. They have three pairs of jointed legs. Most of them have antennae used to 
touch and smell their environment. Female insects release pheromones, chemicals 
that attract male insects.

Generally, the body of an insect has three divisions: 
head, thorax, and abdomen.

head thorax abdomen

blowholes

Dolphins are mammals. They have different 
sleeping habits compared to other mammals. 
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Most insects go through a process of growth and development called 
metamorphosis. Metamorphosis may either be complete or incomplete. 

A complete metamorphosis has four stages: egg, larva, pupa, and adult. Butterflies, 
wasps, bees, and ants undergo complete metamorphosis.

A yellowjacket, a type of wasp, has legs 
adapted for making its home.

A honeybee is known for making and 
storing honey and wax.

A butterfly has a proboscis, a sucking 
mouth part, and scale-covered wings.

An ant defends itself by biting and injecting 
formic acid, a chemical that causes a 
stinging effect and redness to the skin, as 
it bites. It can carry a stone weighing 52 
times as much as itself.

An incomplete metamorphosis lacks one of the four stages in a complete 
metamorphosis. Grasshoppers, cockroaches, and dragonflies undergo incomplete 
metamorphosis.

A grasshopper has legs adapted for jumping 
and has about 900 muscles.

A cockroach eats almost anything. Also, it is 
a nocturnal insect. It is active at night.

A dragonfly eats mosquitoes and other 
small, flying insects. Its wings have veins 
which make it stiff and propel it in different 
directions.
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Economic Importance of 
Invertebrates and Vertebrates

Invertebrates like worms and insects play 
important roles in farming.

In farming and agriculture, insects that 
cause destruction of crops are called pests. 
On the other hand, insects that help in plant 
reproduction are called beneficial insects or 
pollinator insects. 

Earthworms crawl to loosen the soil so 
water and nutrients can pass through it.

Insects like bees and butterflies are considered pollinator insects. They help plants in pollination.

There are many roles that vertebrates play in the community. 

Chickens, cows, and other vertebrates serve as sources of food and other dairy products such as 
milk.

A buffalo contributes 
to agriculture and 
farming by plowing 
the land.
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Endangered Animals 

Endangered refers to a kind of plant or animal that is 
in danger of becoming extinct. Some animals become 
endangered because of habitat loss resulting from 
illegal hunting and illegal logging.

The javan eagle is an endemic bird of Java Island. 
This bird is also called Garuda, Indonesia’s national 
emblem. Today this bird is critically endangered. This 
is because of continuous habitat destruction and 
exploitation by irresponsible people.

javan rhinoceros

javan eagle or Garuda

sumatran tiger orang utan

How do you protect 
animals, especially 
the endangered ones? 

Proper Ways to Take Care of Animals

Animals around you, whether they are living in your community or in the forest, 
must be protected from harm. Here are some reminders for you to practice in taking 
care of animals.

Can you think of other ways to take good care of animals?

Make sure you have enough 
knowledge of the behavior and 
needs of the pet you want to have. 
Different animals have different needs. 

Support campaigns against illegal 
activities, such as illegal logging, 
animal hunting, and dynamite fishing.

Make sure you give enough food 
and water to your pet. Consult a 
veterinarian regarding the proper 
nutrition and vaccine of your pet. 

Avoid giving 
different kinds 
of food to an 
animal. Some 
food have 
bad effects on 
animals. 

Provide a comfortable 
house for your pet. 
Like humans, animals 
need a place to rest. 

Always clean 
your pet as well 
as its house. 

Check if the leash 
of your pet is loose 
enough for it to breathe 
and move comfortably.

Understand the behavior 
of animals. 

Do not hurt an animal. 
Animals have life that 
everyone must value. 

If ever you see an endangered 
animal or wild animal within 
your community, report it to 
the animal welfare agency.
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Enhance Your Skills

A. Circle the letter that corresponds to the correct answer.

1. Which of the following is a mammal?

a.  bat c. pigeon

b.  lizard d. snake

2. Which of the following is present in a fish?

a.  beak c. gills

b.  feather d. mammary gland

Looking OverScience at Work

Classification of Animals

What You Need

• magazines with pictures of animals

• reference books

• scissors

• glue

What You Need to Do

1. Cut 20 different pictures of animals from the magazine. Paste them in a 
table similar to the one shown below.

2. Classify the animals based on their characteristics.

3. Describe the characteristics of each animal.

Picture Classification Characteristics 

Questions 

1. How did you classify the animals?

   _________________________________________________________________
   _________________________________________________________________

2. What distinguishable characteristics did you use to classify the animals?

   _________________________________________________________________
   _________________________________________________________________

• Animals can be classified according to the presence or absence of a 
backbone.

• Animals without backbones are called invertebrates.

• Some examples of invertebrates are worms, snails, and insects.

• Animals with backbones are called vertebrates.

• Vertebrates are further classified into fish, amphibians, reptiles, birds, and 
mammals.

• There are many endangered animals in the world.

• Animals play important roles in farming and livelihood.

• Preservation and conservation of animals are needed to safeguard 
endangered species.

• There are many ways to take care of animals.
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B. Write V if the animal is a vertebrate and IV if it is an invertebrate.

_____ 1. butterfly

_____ 2. snake

_____ 3. lizard

_____ 4. snail

_____ 5. fish

Is a seahorse a vertebrate or an invertebrate? How about 
an electric eel? Explain your answer.

Everyday Science

3. To which group do amphibians, reptiles, and mammals belong?

a.  invertebrates c.  vertebrates

b.  snails d.  worms

4. All of the following birds can fly, except _______.

a.  an eagle 

b.  an ostrich 

c.  a parrot

d.  a pigeon

5. How many divisions does the body of an insect have?

a.  2 c. 4

b.  3 d. 5

Animals

Fish 

Reptile

Amphibian 

Birds

Mammals 

Worms 

Snails 

Insects

With backbone 
(vertebrate)

Without backbone 
(invertebrate) 

Linking Together
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Chapter Test

A. Circle the letter that corresponds to the correct answer.

1. Which of the following is an invertebrate?

a. amphibian c. reptile

b. mammal  d. snail

2. Which of the following is a correct pair?

a. amphibians - scaly skin

b. birds - presence of feathers

c. mammals - presence of gills

d. fish - presence of mammary glands

3. Which of the following is an insect?

a. housefly c. scorpion

b. lobster d. spider

4. Which of the following has a backbone?

a. ant c. earthworm

b. clownfish d. snail

5. Where can you find Garuda or javan eagle in Indonesia?

a. Sumatra c. Java

b. Kalimantan d. Papua

6. Which of the following is the major cause for an organism to become 
endangered?

a. erosion c. reforestation

b. habitat loss d. planting of trees

7. Which organ do birds use to breathe?

a. beaks c. gills

b. blowholes d. lungs

8. What is the distinguishing physical characteristic of a reptile?

a. moist skin c. mammary glands

b.  bills and feather d. dry and scaly skin

9. Which of the following are the parts of an insect?

a. body, head, legs c. head, body, abdomen

b. head, thorax, legs d. head, thorax, abdomen 

10. How can you help conserve the endangered organisms?

a.  by planting more trees

b. by catching more fish and insects

c. by buying animal souvenirs

d. by disposing of garbage in polluted water

B. Put a  in the box if the statement is a way to take care of 
an animal.

   1.  Feed your cat with any human food.

   2.  Clean your pet’s house once a year.

   3.  Consult a veterinarian regarding the vaccine of your pet.

   4.  Have a comfortable house for your pet.

   5.  Keep an endangered animal as your pet. 

C. Answer the following questions briefly.

1. What happens when an animal or a plant becomes extinct?

   ________________________________________________________

2. What plan can you make to help in the conservation of endangered 
animals?

   ________________________________________________________
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Making Connections

The Seahorse

Seahorses have four distinct characteristics—a head with a shape like 
a horse’s head, a pouch like that of a kangaroo, and spines like that of 
porcupine. Scientifically, they are called “hippocampus” which comes 
from the Greek words “hippos” meaning horse and “kampos” meaning sea 
monster.

Seahorses are fish and they breathe through their gills. Their eyes enable 
them to look in front and at their back at the same time. They use their 
snout to suck their food.

The male seahorse, instead of the female, keeps the eggs inside the pouch. 

Unfortunately, seahorses are under threat because they are used as 
medicine and as souvenirs.
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