
LEARN AND TAKE ACTION!

AUTHORS
Ronnie Lendrum.

 AND 
GEOLOGY

TEACHER’S
 BOOK 
BIOLOGY

SECONDARY 1

DEMO_BG

THIS CODE GIVES YOU  
ACCESS TO THE DIGITAL DEMO

PROMOTIONAL  
MATERIAL

NOT FOR
SALE



able to find enough in your school recycling. You will 
also need: scissors, string, straw or shredded paper, some 
recycled paper, sticky tape and some dried leaves and 
twigs. Students will need to remove the top of the bottle 
by cutting about 20 cm above the base. Then they need to 
lay the bottle horizontally and add a layer of straw / 
shredded paper. Next they should cut or tear long strips 
of paper that are 15-18 cm wide, roll them width-wise 
around a pencil and use sticky tape to hold the rolls in 
place and then remove the pencil. They should make as 
many of these paper rolls as they can and then add the 
paper rolls, twigs and dried leaves on top of the straw to 
fill the bottle, making sure it is tightly packed so the 
materials do not fall out. Then the bug hotels should be 
placed in a quiet place, close to some plants if possible. It 
is best to place them off the ground, but below one metre. 
To put the bug hotel in a bush, balance it between 
branches close to the stem or tie some string around the 
bottle and hang it from a branch.

You could return to the bug hotels several weeks later to 
see what insects have moved in, although the best time for 
the bug hotels to be used is in autumn / winter.

76-77 OPENING PAGES

 I
INVERTEBRATE 
ANIMALS

The spiral in a snail’s shell 
is mathematically the 
same as the spiral in the 
Milky Way galaxy, and it  
is also mathematically the 
same as the spirals in our 
DNA.

UNIT 05

M MAKE IT! Many invertebrate species hibernate 
during winter. You can help wildlife survive the 
cold by making a bug hotel. Before making your 
bug hotel, find out: What materials would you need 
for the bug hotel? Do all invertebrates hibernate? 
Where do invertebrates hibernate? Do they eat 
while they are hibernating?

P POST IT! Look up the words arthropod and 
oligochaete. Identify the origin of these words and 
their meanings.  Do you think these words are a 
good choice for the group of invertebrates they 
describe? Give your reasons why. 

Find out why bees are important to agriculture and how human activity can 
negatively affect bees. In groups of four, you will create a short sketch and each 
play a different role. The four roles are: a farmer, someone who hates bees, an 

educator from a bee conservation group, and a person who does not understand 
why everybody seems worried about bees. Work together to write the script for 
your sketch and include all the information you have found. Then perform the 

sketch for your classmates. 

S SAY IT!
‘OUCH!’ HAVE YOU EVER BEEN STUNG BY A BEE?

If so, you might think of bees as merely annoying visitors at your picnic. However, did 
you know that bees play an essential role in the food we eat every day? 

OPENING SENTENCE
Ask if students have heard about this phenomenon (they 
may have heard of the Golden ratio in Maths or Art class). 
The spirals mentioned are all based on Fibonacci numbers, 
where each number in a sequence is the sum of the 
previous two numbers (e.g. 1, 1, 2, 3, 5, 8, 13, 21, 34, etc.). 
The ratio between the consecutive numbers (1:1.618034) is 
known as the Golden ratio and it is a principal that is used 
in many aspects of design (painting and drawing, 
architecture, etc.). It is generally accepted that it results in 
aesthetically pleasing products. A spiral based on the 
Golden ratio is what can be seen in a snail shell, DNA and 
the Milky Way. Elicit some other examples of the Golden 
ratio in nature (hurricanes, pine cones, details of the human 
face, etc.). You can find many images of the Golden ratio in 
art, design and nature online if you want to show some to 
the class, as well as several videos explaining the Golden 
ratio in practice.  

MAKE IT!
You will need to plan in advance and ask students to 
bring in a plastic bottle for this activity, unless you are 
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by knowing some common root words, students can 
‘decode’ many scientific words, even if they have never 
seen them before. To complete the activity, help students 
find reliable sources of etymological information.

Students explain why they agree or disagree that 
arthropod and oligochaete accurately describe the two 
corresponding groups of invertebrates. Arthropod derives 
from two ancient Greek words: árthron, which means ‘joint’, 
and pous, which means ‘foot’ or ‘leg’. Thus ‘arthropod’ means 
jointed leg, which is a good description of one of the 
characteristics of this group of organisms (paired jointed 
limbs). Oligochaete is composed of both Latin and Greek 
elements. Oligo, from modern Latin, means ‘few’ or ‘not 
many’, and khaitē, from ancient Greek, means long hairs. It is 
a good description of this group of animals as they have 
bristles rather than long hairs, and they have fewer setae than 
polychaetes.

You can do a follow up activity in which students invent 
new, descriptive names based on other ancient Greek and 
Latin roots. They first need to think of a quality or 
characteristic of the organism they are going to invent a 
name for. An alternative to thinking about plants or 
animals would be to think of famous people and their 
principal characteristics and then search for Latin or 
Greek terms for those characteristics. Students could post 
the ‘scientific’ names of the famous people, and classmates 
could try to guess who was being described. 

SAY IT!
Before students begin to write their sketch, as a class 
brainstorm some ideas about the ways in which bees are 
important to agriculture (for pollination of plant crops, 
increasing the amount of crops yielded, producing honey) and 
also how they are negatively affected by human activity 
(habitat destruction and use of pesticides, which is generally 
thought to be implicated in bee death and total hive collapse). 
Alternatively, students could look for this information 
online, but elicit some appropriate search terms as a class 
before they start their search. If they write the sketch in 
class, go around offering help with vocabulary and ideas. 
When the students perform their sketch, ask the rest of the 
class to consider these points: How many ideas about bees 
are mentioned?; Do the performers speak clearly, so that 
they can be understood?; Are the ideas clearly explained? 
If you have a class blog, you could record the sketches, or 
they could be performed to other groups of students.  

LANGUAGE NOTES:  If you do (not) …, then … will happen; I see 
your point, but …; You have to think about …

USEFUL VOCABULARY:  beehive; destruction of habitats; 
pollination; to sting

POST IT!
Ask students: Did you know that many scientific words and 
phrases have ancient Greek and Latin origins? Explain that 

78-89 TEACHING NOTES FOR SPEAKING ACTIVITIES

PAGE 79

This activity allows students to make predictions and 
hypotheses about different species, and then find out if they 
were correct as the unit progresses. Elicit what the life 
processes of an organism are (nutrition, reproduction, 
movement, interaction). Tell students to read the questions in 
the activity and explain that they are going to think logically 
about their answers. Emphasise that students should give 
reasons for their answers as a way to show they are using 
critical thinking. However, make sure that they do not use 
the textbook to find out the answers. You could project the 
images from page 79 and have students work without access 
to the book. Elicit common names for the types of species 
shown, but emphasise that other types of species may belong 
to the same group of invertebrates (Poriferans-sponges; 
Cnidarians-jellyfish; Annelids-millipede; Echinoderms-sea star; 
Molluscs-nautilus; Arthropods-grasshopper).  

Allow three to five minutes for the discussion. Tell 
students to first think on their own for about one minute. 
Then tell them to speak in pairs but not to write anything 
down at this point. Go round asking guiding questions, 
offering ideas and modelling any language that is needed. 
After a few minutes, tell students to now write down 
their predictions about the life processes of each species 
(but not their reasoning) so that they can check if they 
were correct as the unit progresses. Draw a grid on the 
board with seven rows and four columns. Add the name 
of one of the invertebrate groups in the first column and 
the life processes of nutrition, reproduction and 
movement across the top row. Tell students to copy the 
grid in their notebooks or onto a piece of paper. If they 
make the grid on a sheet of paper, then put these on the 
classroom wall to remind students about their predictions 
as they work through the unit. Remember to go back to 
the predictions after each phylum is covered.
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earthworms, each contributes to soil enrichment. Elicit 
three to five questions that students can use to guide their 
thinking or information search (e.g. Is earthworm 
excrement good for the soil?; How does earthworm 
movement improve soil quality?; What makes soil fertile?). 
Give students at least five minutes to prepare this. Then 
Student B should discuss their hypothesis with Student A, 
who tells them whether it is correct or not, correcting any 
errors.

Alternatively, have students work in pairs to think about 
the question, after doing the same preparation in terms of 
things to think about as above. Then ask them to search 
for information online to see which of their ideas were 
correct, which were not and if there is anything they did 
not think about. 

Model answer: Earthworms’ burrowing increases aeration 
and water retention properties of soil. They break down 
organic matter so its nutrients can be better absorbed by 
the soil, and their excrement contains a lot of nutrients 
that enrich the soil. Worms also take organic matter from 
higher levels down to lower levels as they burrow, which 
also helps to make the soil more fertile. 

PAGE 83

Elicit students’ thoughts about eating sea urchins and sea 
cucumbers. Put them into pairs and tell students to research 
their animal and find out in which parts of the world they 
are eaten, some nutritional facts about them and how they 
are prepared as food items. Give students time to look for 
information in class or set this part as homework. Then 
they should carry out the roleplay as described. 

The activity could be extended by students making 
advertising posters related to promoting their species as a 
food. 

Model answer: Sea cucumbers are eaten in Southeast Asia. 
They are low in calories and fat, high in protein and 
contain antioxidants. Sea urchins are eaten in Italy, Japan 
and Spain (Galicia and Asturias). They are low in calories, 
high in protein and contain healthy omega 3 fats.

PAGE 85

Divide the class in two. The ‘Student A’ group searches for 
information about growing snails, while the ‘Student B’ 
group searches for details about mussel farming. This task 
can be done in class or as homework. Once the students 
have the information, put them in pairs (‘Students A’ 
together and ‘Students B’ together) to think about the 
questions that they, as the TV presenter, could ask about 
the other creature and how it is farmed in the roleplay, 
while the agricultural specialists prepare their answers.

Then put students in A-B pairs for the roleplay, and allow 
them two to three minutes to prepare together. As an 

PAGE 80

This speaking activity provides an opportunity for critical 
thinking. Use the Think-Pair-Share cooperative learning 
technique. Give students one minute to think for themselves 
before they discuss their ideas in pairs. After one to two 
minutes working in pairs, have each pair work with another 
pair to compare ideas. Then discuss as a whole class. The 
activity could be extended by asking students: Do you think 
there is anything that eats sponges? (Yes: some fish, sea slugs, 
turtles) and How do we know? (If they were not predated, they 
could possibly take over the ocean, or parts of it, which does 
not seem to be the case.).

Model answer: The spicules are made of hard materials and 
are spiky, which means any animal that tries to take a bite 
of sponge will be stabbed. Some sponges also contain 
toxins. 

PAGE 81

Find out which students have visited an aquarium and 
what their favourite exhibit was. Ask if students know what 
a clown fish is. If they do not, they will probably remember 
if you explain that there was a clown fish living in a sea 
anemone in the film Finding Nemo. Elicit or explain the 
meaning of ‘clown’ and ask students why they think it is 
called a clown fish (because of its bright colours and bold 
markings). Before students search online for information, 
elicit ideas about what benefits each species might receive 
in this relationship. The aquarium guide can refer to any 
notes students have made while researching. Students 
should give their presentation – as if they were an aquarium 
guide – to someone from another pair and then swap roles. 
Alternatively, students could record their answers and 
share them as an audio file, and either you or another 
student could listen and give feedback. When explaining 
the symbiotic relationship, students should remember the 
activity is a roleplay in which they speak with a group of 
visitors at an aquarium. This should be taken into account 
when giving feedback on the recording / presentation.

Model answers: The sea anemone offers the clown fish 
protection (through its stinging tentacles) and the clown 
fish eats the sea anemone’s leftover food. In return, the 
clown fish cleans the sea anemone, provides it with 
nutrients in the form of its own waste and scares away 
predatory fish such as the butterfly fish. 

PAGE 82

Student A can use the internet or any other available 
reference material to research this information, while 
Student B forms their own hypothesis. Before students 
begin to work in pairs, elicit the life processes (nutrition, 
respiration, reproduction and sensitivity). Tell students to 
think about each of these and whether, in terms of 
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additional activity, you could ask which business is more 
likely to succeed in your area, which would make more 
money or which would be more expensive to set up. The 
activity could be extended by having students write up the 
information about how the two animals are farmed.

PAGE 89

For this roleplay divide the class in two. The ‘Student A’ 
group represents traditional farmers and should think 
of reasons in favour of using insecticides. The ‘Student 
B’ group represents organic farmers and should find 
reasons against insecticide use. Students may do this 
individually or in pairs. While they are doing this, go 
round the class encouraging students and helping them 

with ideas where necessary (see below). Then put 
students in A-B pairs to have the discussion. Give them 
two to four minutes to discuss. Then ask them to come 
out of their roles and talk as themselves with their 
partner to decide if they think insecticides are overall 
positive or negative in regards to food production. 
Alternatively, once students have considered the pros 
and cons of insecticides, you could organise a whole 
class debate.

Model answers: Insecticide use is positive because it can 
reduce the amount of damaged crops which increases 
productivity and is less wasteful for society. Insecticide 
use is negative because it is expensive, it alters the 
ecosystem and it has a proven negative impact on human 
health.

Activity 3

Asymmetry and radial symmetry.

Bilateral symmetry.

Activity 4

snake, lion, eel and bird

Activity 5

a False. Only some do, creatures such as earthworms do not.

b True

c False. Only some are filter feeders, others are carnivorous, herbivorous, etc.

d False. They also reproduce sexually.

Activity 6

Sessile means that the living thing is anchored to where it is and it cannot 
move.

Mobile means it can move to other places.

Students’ own answers.

SOLUTIONS

01 INVERTEBRATES

Activity 1

They are a heterogeneous group that comprises very different types of 
organisms.

Activity 2

Poriferans: sponge (no symmetry)

Cnidarians: jellyfish (radial symmetry)

Annelids: earthworm (bilateral symmetry)

Molluscs: squid (bilateral symmetry)

Arthropods: ant (bilateral symmetry)

Echinoderms: starfish (radial symmetry)

Students’ own answers.

90-92 ACTIVITIES
90 UNIT 5

 9 Copy and match in your notebook.

 1 poriferan a internal skeleton, spikes

 2 echinoderm b sac-shaped bodies full of pores

 3 mollusc c segmented bodies, cylindrical

 4 cnidarian d  segmented bodies, exoskeleton, 
some have wings

 5 arthropod e tentacles, stinging cells

 6 annelid f external, internal or no shell

 10  A student is giving a presentation about beetles to her 
classmates. Listen and answer the questions.

 a What percentage of species in the world are beetles?

 b Which two places are beetles NOT found?

 c How big are the smallest and largest beetles?

 d What is shocking about the decorated beetle brooches made 
in some parts of Mexico?

02 PORIFERANS

 11 What is the function of a poriferan’s pores? How do the 
choanocytes help?

 12 Explain sexual and asexual reproduction in sponges.

 13 What are the three types of poriferans? What differentiates 
them from one another?

 14 Describe poriferans’ nervous system and sense organs. 

 15  You are going to hear two business people debating the pros 
and cons of artificial and natural sea sponges: Dave Hyde, the 
owner of Natural Sponges Limited, and Sonia Blake, the CEO of 
Beautiful Bathware, an artificial sponge manufacturer.

Who says each sentence? Sonia (S), Dave (D) or both (B)?

a The whole sponge is not harvested from the sea. 

b Sponge production can alter the ocean ecosystem. 

c Some sponges are made from wood.

d Disinfectant is added to artificial sponges. 

e Their company’s sponge production is eco-friendly.

1 INVERTEBRATES

 1 Are invertebrates a homogeneous or heterogeneous group? Give 

reasons for your answer.

 2 What six groups are invertebrates classified into? Name one 

invertebrate from each group.

 3 Describe the body symmetry of the following invertebrates. What 

is the third type of body symmetry?

a b

 4 Identify which of the following animals are not invertebrates: 

earthworm, fly, snake, jellyfish, lion, squid, eel, snail, mussel, 

bird.

 5 Are these statements true or false? Correct the false ones in your 

notebook.

 a All invertebrates have an external skeleton.

 b The majority of animal species are invertebrates.

 c All invertebrates are filter feeders.

 d Invertebrates only reproduce sexually.

6 Some invertebrates are sessile, while others are mobile. Define 

these two terms and give examples of each.

7 Describe how a filter feeder feeds itself.

 8 What is the difference between microphagous organisms and 

macrophagous organisms?

AACTIVITIES
INVERTEBRATE ANIMALS
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27 Which two characteristics of echinoderms do you think are 
unique to this phylum?

 28  You are going to hear two friends talking about a famous 
Australian natural phenomenon.

Listen to the audio and choose the correct answer.

1 Ella’s parents are:

a on holiday

b working as volunteers

c at home

2 Crown-of-thorns sea stars eat:

a coral

b jellyfish

c sea urchins

3 Adult crown-of-thorns sea stars can be:

a 0.25 metres

b 0.50 metres

c 1.50 metres

4 Crown-of-thorns outbreaks occur about every:

a 6 years

b 16 years

c 60 years

06 MOLLUSCS

29 Describe some of the characteristics which make molluscs 
different to other invertebrates.

 30 Identify which of the following are not molluscs: grasshopper, 
butterfly, cuttlefish, sea snail, clam, oyster, octopus, spider, 
crab. Justify your answer.

 31 In your notebook, draw a table showing the differences and 
similarities between the three groups of molluscs: gastropods, 
bivalves and cephalopods.

 32  Listen to a representative of a skin cream company explaining 
how the health benefits of snail mucus were discovered. 

Are these sentences true (T) or false (F)? Correct the false 
ones.

a The first person to consider that snail mucus was good for 
human skin was a Spanish doctor. 

b The radiation treatment helped to repair the cuts on the 
snails’ skin. 

03 CNIDARIANS

 16 Do cnidarians have sense organs? If so, what role do they play 
in interaction?

 17 Explain the difference in body forms between polyps and 
medusae.

 18 What do cnidarians use their tentacles for?

 19  You are going to hear a radio interview where Nathan, the 
presenter, talks to Jane, an astronaut who is working at a space 
station. 

Are these sentences true (T) or false (F)? Correct the false ones.

a Jane has been to space before.

b All the jellyfish were born on Earth.

c  The jellyfish had problems reproducing in space.

d Jellyfish and humans sense gravity in the same way.

e This research helps us know how children born in space will 
adapt to living on Earth.

04 ANNELIDS

 20 How do annelids move around?

 21 Why do you think annelids are also called ‘ringed worms’?

 22 Explain the main differences between a polychaete, an 
oligochaete and a hirudinean.

 23  You are going to hear the presenter of a radio phone-in 
introducing the topic of the day.

Listen and answer these questions.

a Why were there no earthworms in the north of the American 
continent 600 years ago? 

b How were worms reintroduced to the area? 

c Why were they reintroduced? 

d What is one effect that the reintroduction of earthworms had 
on the ecosystem in those areas?

05 ECHINODERMS

 24 What does the ambulacral system help echinoderms to do?

 25 Describe an echinoderm’s feet and how they are used.

 26 Identify the key characteristics of echinoderms. Say how they 
breathe, reproduce and interact.

92 UNIT 5

c The government helped Dr Iglesias to extend his research. 

d Dr Iglesias’ treatment helped people who suffered radiation 
burns. 

e ‘Funding’ means money given by the government or an 
organisation.

07 ARTHROPODS

 33 Choose any arthropod, and identify at least five features which 
classify it as an arthropod.

 34 What happens when arthropods become too big for their 
exoskeletons? Describe this process in your notebook.

 35 Arthropod bodies have two or three main parts. Write  
the names of these parts in your notebook. Identify which 
arthropod groups have two body parts and which have  
three.

 36  You will hear a zoo guide talking about silkworms.

Listen and choose the correct option.  

1 Silkworms are:

a annelids 

b the larva of a butterfly

c the larva of a moth 

2 How many days do silkworms spend eating?

a 15

b 50

c 100 

3 The silkworm cocoon is made by:

a one silk thread

b one hundred silk threads

c one thousand silk threads

4 In silk farms:

a The caterpillar pupates to become a moth.

b The cocoons are boiled before the moths leave.

c The cocoons are boiled after the moths leave.

UNIT REVISION

 1 Explain the difference between poriferans, cnidarians and 
annelids in relation to:

a body symmetry

b feeding habits

c reproduction 

 2 Say if the following sentences apply to crustaceans, arachnids, 
myriapods or insects. 

a Their head has eight simple eyes. 

b A protective carapace covers their cephalothorax. 

c Their bodies can have up to 200 segments. 

d Members of this family include scorpions and ticks. 

e This group of arthropods has a three-part body. 

f These are the only arthropods that may have two pairs of wings. 

g They have two sensory organs called pedipalps. 

 3 What is the main difference between complete metamorphosis 
and incomplete metamorphosis?

 4 Identify what group of molluscs (gastropods, bivalves, 
cephalopods, or a combination of the three) the following 
sentences refer to. Justify your answer.

a This group is most likely to be found in the woods.

b This group has tentacles.

c Members of this group lack a head.

d These groups are most likely to be found on a dinner plate.

e This group produces pearls.

 5 Match the following terms to their etymological origins: molluscs, 
annelids, arthropods, poriferans, cnidarians

a Latin for ‘stinging nettle’ 

b Latin for ‘soft body’ 

c Latin for ‘joint’ and ‘foot’ 

d Latin for ‘little rings’ 

e Latin for ‘bearing pores’ 
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Activity 7

Filter-feeder organisms feed themselves by filtering water through their 
body and trapping food particles in it. Water also carries the oxygen that 
these organisms need for respiration and eliminates their waste products.

Activity 8

Microphagous animals only need to eat small particles, whereas microphagous 
animals need to eat large portions of solid food and they often have beaks 
or jaws to help them.

Activity 9

1 b

2 a

3 f

4 e

5 d

6 c

Activity 10  

a About 25% (a quarter).

b The poles and in the sea.

c The feather-wing beetle is 1 mm and the Goliath beetle is about 12 cm.

d They are alive.

AUDIO SCRIPT

Today I’m going to talk to you about beetles. I read on the BBC 
that a quarter of all living species in the world are beetles. That’s 
roughly 400,000 different species. Beetles are found in almost all 
habitats on Earth except, as far as scientists know, in the sea and 
at the poles. The feather-wing family of beetles are less than 1 mm 
long, but the Goliath beetle can grow to 12 cm! The Namib Desert 
beetle survives by drinking condensed water from its wing cases. 
It’s really amazing!

All beetles have hard wing cases with bright or metallic-looking 
colours. In some areas of Mexico there is a tradition of using beetles 
to make brooches. They are a special kind of very slow-moving 
beetle which are easy to catch. The beetles are decorated with small 
sparkly stones and attached to a chain and pin. When pinned to a 
person’s clothes, the beetle brooch can move around its wearer. 
While some people think the brooches are beautiful, the brooches 
are also considered controversial because the beetle is still alive and 
used as decoration. 

02 PORIFERANS

Activity 11

The pores allow water into their body and the choanocytes help water 
flow into the poriferan’s cavity.

Activity 12

Sexual reproduction occurs when sperm fertilise the ova and produce 
larvae. These swim away and eventually anchor themselves to a surface.

Asexual reproduction occurs through gemmulation, which is when a small 
piece breaks off and moves somewhere else where it becomes sessile.

Activity 13

Calcareous sponges, hexactinellids and dermosponges. They can be 
differentiated by the material that the spicules are made from (calcium 
carbonate, silica or spongine).

Activity 14

Poriferans do not have a nervous system or any sense organs.

Activity 15  

a D

b S

c S

d D

e B

AUDIO SCRIPT

Dave: Natural sea sponges are better than artificial sponges. 
Firstly, natural sea sponges do not contain any chemicals or have 
any negative effects on people’s health. When we pick the sponges, 
we always leave a small part of them so they can grow again. It’s a 
sustainable process.

Sonia: Well, I’m not sure how sustainable it is, Dave. It still clearly 
reduces the amount of water that is filtered and alters the ocean 
ecosystem. 

Dave: But we only harvest around 50% from an area at any time. 
Artificial sponges are made from petroleum derivatives, and we 
know how contaminating that is!

Sonia: Actually Dave, our sponges are environmentally friendly. We 
use cellulose, which is made from wood. And, what’s more, we only 
use wood from sustainable forestry. 

Dave: But isn’t it true that artificial sponges have disinfectants 
added to them to stop bacteria growing on them? 

Sonia: Yes, that’s true, but this is to ensure the safety of the product 
and the people using it. I think our customers are happy …

03 CNIDARIANS

Activity 16

They have simple sense organs. They can detect sources of light and 
vibrations and maintain balance.

Activity 17

Cnidarians have two basic body forms: polyp or medusa. Polyps are 
sessile, have sac-like bodies and may form colonies. Medusae have 
umbrella-shaped bodies.

Activity 18

They use them to defend themselves or to immobilise prey.

Activity 19  

a True

b False. They took some jellyfish with them and reproduced them in 
space.
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c False. There was no problem with reproduction, or living in space, but 
the jellyfish born in space had problems back on Earth.

d True

e True

AUDIO SCRIPT

Nathan: Jane, I know this is your second mission to the space 
station. Is anything different this time?

Jane: Yes, I’ve got some pets! 

Nathan: What do you mean? Like a dog or a cat?

Jane: No, Nathan, a tank of beautiful jellyfish!

Nathan: Jellyfish! There must be a scientific reason …

Jane: Jellyfish have special gravity receptors, and we are studying 
the effects of zero gravity on jellyfish reproduction in space. 

Nathan: And I hear there were problems for the offspring, is that 
right?

Jane: Well, the jellyfish born in space had no problems at all here. 
But back on Earth, we discovered that the mechanism for balance 
was somehow altered by growing in zero gravity. The jellyfish had 
problems swimming the right way up! Sometimes they also had 
difficulties with the pulse mechanism that helps them swim.

Nathan: Poor things. But, Jane, why is this important for humans?

Jane: Well, we have gravity receptors, too. If humans want to try 
to live on other planets, we need to know what effects children 
growing up in zero gravity will experience. The jellyfish provide a 
first step to finding out what these possible effects might be.

04 ANNELIDS

Activity 20

They move around using bristles called chaetae or setae.

Activity 21

The term ‘annelid’ comes from the Latin word annellus which means 
small ring. They are called ringed worms  because their bodies are divided 
into ringed segments.

Activity 22

A polychaete has lots of tiny bristles to move, an oligochaete has few 
setae and a hirudinean does not have any chaetae or setae.

Activity 23 

a Because they became extinct during the Ice Age.

b By European settlers.

c To improve the fertility of the soil.

d Soil alkalinisation; enrichment of the soil; some native species of plants 
cannot tolerate the new soil conditions so well.

AUDIO SCRIPT

During the last ice age, huge glaciers eroded the land across the 
area that is now the northern United States and Canada, and almost 
all the native species of earthworms became extinct. When the ice 
began to melt about 12,000 years ago, the land was recolonised 

by plant species and a new terrestrial ecosystem developed … but 
without worms! 

When European settlers arrived and discovered there were no 
earthworms, they decided to have some sent from home. Why? 
Because they were accustomed to earthworms fertilising the soil by 
breaking down organic matter. What do you think happened next? 
Well, the plants that grew there after the Ice Age evolved to survive 
in poor quality, alkaline soil with fewer nutrients. But soil fertilised by 
earthworms becomes more acidic, resulting in some of these plants 
dying out. So, what is the solution? Should we try to exterminate all 
the earthworms in these areas? Should we artificially alter the soil pH 
to help these plants? Phone or text us now with your thoughts!

05 ECHINODERMS

Activity 24

The ambulacral system helps echinoderms to stick to the ground, move, 
breathe, feed and sense things.

Activity 25

An echinoderm has tube feet (external extensions) which have suckers 
at the end of them. They use these suckers to move or stick to the 
ground.

Activity 26

Echinoderms have radial symmetry, they do not have a head, they have 
an endoskeleton, their mouth is on the underside and their anus on the 
upper part of the body.

They breathe through small gills and the ambulacral system. They mainly 
reproduce sexually, although some can reproduce asexually. They move 
using tube feet and suckers, which are a part of the ambulacral system.

Activity 27

The ambulacral system and the fact that their mouth is on the underside 
and their anus on the upper part of the body.

Activity 28 

1 b

2 a

3 b

4 b

AUDIO SCRIPT

Ella: Hi Rosy, can I stay at your house this weekend? My parents 
are away.

Rosy: Yeah, that’ll be fun! Are your parents on another scuba 
diving holiday?

Ella: Well, they’re not really ‘on holiday’. They’ve gone to the Great 
Barrier Reef, but they’re there as volunteers working on a project to 
eliminate sea stars.

Rosy: WHAT?! Why? Sea stars are cute!

Ella: There’s a type of sea star called the crown-of-thorns sea star. 
And they’re definitely not cute. They’re the second biggest sea stars 
in the world. The babies are cute, but the adults can grow to half a 
metre, and they’re destroying the coral. 
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Activity 32  

a True

b False. The radiation caused the cuts, the mucus helped to cure the cuts.

c False. The Spanish government did not give him any money to continue 
his research.

d True

e True

AUDIO SCRIPT

Good evening ladies and gentlemen! Thank you for inviting me 
to talk about our great product. I’m sure you are curious to know 
how someone discovered snail mucus as a secret ingredient for skin 
cream! 

Well, it all started in the 1960s with a Spanish doctor called Rafael 
Abad Iglesias. He was researching the effects of radiation on snails, 
in order to improve cancer treatments for humans. He noticed that 
the snails produced a special type of mucus in response to the 
shock of the radiation, and that the resulting small cuts to their skin 
were cured surprisingly quickly. He wondered if this special mucus 
could help people with skin problems, too, but he could not get 
government funding for his research.

In 1986 there was a disastrous accident at the Chernobyl nuclear 
power plant. The Soviet Union government enlisted Dr Iglesias to 
help treat burns, which he did successfully with the snail mucus. 
Since then, Dr Iglesias’s theories have been applied to beauty 
products to regenerate skin. So let me tell you how our products 
can make your skin healthy.

07 ARTHROPODS

Activity 33

Students’ own answers.

Activity 34

They moult when their bodies become too large for their exoskeletons, 
and they create a larger one to take its place.

Activity 35

Most arthropods (insects and some crustaceans) are divided into three 
segments: head, thorax and abdomen. When it is divided into two 
parts, they are called cephalothorax and abdomen (arachnids and some 
crustaceans) or head and trunk (myriapods and crustaceans).

Activity 36  

1 c

2 b

3 a

4 b

AUDIO SCRIPT

Guide: OK, in this part of the greenhouse we’re going to learn 
about some special insects that provide us with the raw materials 
to make silk. Do you know what they are?

Child: Silkworms!

Rosy: Seriously?

Ella: Yeah, they feed on coral, and they are so big that they can 
eat 10 square metres of coral in a year. There’s a big outbreak at 
the moment. 

Rosy: But if they’re so dangerous, why have we never heard of 
them before?

Ella: Because the outbreaks are usually every 16 years, so we were 
too young to know anything about the last time. 

06 MOLLUSCS

Activity 29

They have a soft body which, in general, is divided into a head, a foot 
and a visceral mass.

The visceral mass (digestive, respiratory, circulatory and reproductive 
organs) is surrounded by a membrane called mantle. This mantle secretes 
the shell. It has a strong muscular foot that is used to move around and 
adhere to the substrate.

Most molluscs have a rasping tongue with very small teeth called radula 
within their mouth.

Activity 30

grasshopper, butterfly, spider, crab

Students’ own answers.

Activity 31

Possible answer:

GASTROPODS BIVALVES CEPHALOPODS

Feeding 
habits

Most are 
herbivores.

Filter feeders Carnivorous 
predators

Shell
Single shell, 
conical and 
coiled

Shell made 
up of two 
valves

The shell is internal 
or they have no 
shell at all.

Mouth
The mouth 
contains the 
radula.

They lack a 
radula.

The mouth contains 
the radula.

Foot

The muscular 
foot is used for 
movement.

Their axe-
shaped foot 
is used for 
movement, 
although 
they are 
mostly 
sedentary.

The foot surrounds 
the mouth and is 
modified into a 
crown of tentacles.

The siphon is used 
to produce 
movement through 
jet propulsion.

Head

The head 
contains the 
mouth and sense 
organs (eyes and 
tactile tentacles).

They have no 
head and 
their sense 
organs are 
located on 
the mantle 
margin.

They have a very 
developed head 
with highly 
developed eyes and 
a large brain.

8 UNIT 5



d a combination of the three

e bivalves

Activity 5

a cnidarians

b molluscs

c arthropods

d annelids

e poriferans

Activity 6

Many of them have an exoskeleton that protects them and keeps them 
from drying out (arthropods). Others have an endoskeleton (echinoderms).

Guide: That’s right! In fact, silkworms aren’t really worms. 
They’re the larva of the silk moth. Did you know that they only eat 
the leaves of the mulberry tree? When they hatch, the caterpillars 
are tiny, but then they spend about 50 days just eating mulberry 
leaves! So they grow bigger and bigger! Do you know what 
happens next? 

Child: Yes, they make a cocoon.

Guide: Excellent! Incredibly, they do this with one single thread 
of silk approximately 1,000 metres long! But in silk farms, the 
farmers don’t want the long silk thread to be broken because a long 
thread is more valuable than many short pieces. So they collect all 
the cocoons and put them in boiling water to kill the moth that is 
developing inside. And then they unravel the cocoon …

Child: Mum, you haven’t got any silk dresses, have you?  

Activity 37

No, because not only arthropods have joints. 

UNIT REVISION

Activity 1

PORIFERANS CNIDARIANS ANNELIDS

body 
symmetry

lack symmetry radial 
symmetry

bilateral 
symmetry

feeding 
habits

filter feeders mostly 
carnivores

predators, 
filter feeders, 
saprotrophs or 
parasites

reproduction
asexually or 
sexually

asexually or 
sexually

sexually; 
oviparous

Activity 2

a arachnids

b crustaceans

c myriapods

d arachnids

e insects

f insects

g arachnids

Activity 3

There are three stages in incomplete metamorphosis. In incomplete 
metamorphosis, the nymph looks exactly like the adult but without wings. 
In complete metamorphosis, there are four stages. The larva secretes a 
covering around itself before changing into the adult specimen. The adult 
specimen is different to the larva.  

Activity 4

a gastropods

b gastropods and cephalopods

c bivalves

INVERTEBRATE ANIMALS 9



93 READ AND REFLECT

INVERTEBRATE ANIMALS 93

R READ AND REFLECT

INVERTEBRATE 
REGENERATION

All invertebrates can repair damage to their body parts, after accidents or  
fights. Some species can also regenerate entire limbs that they lose.

Arthropods, such as 
insects and crustaceans, 
regenerate lost limbs 
when they moult and 
grow a new exoskeleton. 
The regeneration of an 
entire leg may require 
more than one moult. 
Some arthropods, such as 
crabs, pull off their own 
damaged legs or claws so 
that new ones can form.

Some worms also 
regenerate lost parts. For 
example, if we cut a 
flatworm in half, the 
head grows a new tail 
and the tail grows a new 
head. We can also split a 
flatworm from head to 
tail, into two long pieces. 
Each piece repairs itself 
and becomes a new 
flatworm. 

Echinoderms, such as sea 
stars, can also regrow 
body parts. When a sea 
star loses an arm, a small 
bud forms and then it 
slowly grows to become a 
new arm. This growing 
process is called 
epimorphosis. It takes 
about one year for a sea 
star to grow a completely 
new arm.

Some cnidarians, such as 
hydra, can regenerate if 
we cut them into small 
pieces. The cells in each 
piece change to form new 
structures. This 
transformation process is 
called morphallaxis. Each 
part of the original hydra 
becomes a new, smaller 
hydra, which later grows 
to normal size.

A ANSWER IT!

 1 Match the sentences to the invertebrates in the text.

a They can regenerate from small pieces. 

b They grow new limbs when they moult. 

c They can grow new heads or new tails. 

d They develop buds that form new arms.

 2 When a sea star loses an arm, how long does it take for a 
new one to replace it?

 3 Why do some crustaceans pull off their own limbs? How 
does this help the crustacean?  

 4 What is the difference between epimorphosis and 
morphallaxis? In your opinion, which process is more 
effective? Explain your reasons.

 5 Do you think a sea star can survive with only one or two 
arms? What problems will it have?

 6 Find information about amphibians that can regenerate lost 
limbs. Share your information with the class.

SOLUTIONS

Activity 1

a cnidarians

b arthropods

c flatworms

d echinoderms

Activity 2

About a year.

Activity 3

They pull them off when they moult so that a new one can grow. 
This helps crustaceans because it means they will be able to protect 
themselves with two claws.

Activity 4

Epimorphosis is the growing of a new limb. Morphallaxis is the changing 
of cells to form new structures. 

Students’ own answers.

Activity 5

Students’ own answers.

Activity 6

Students’ own answers.
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