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PREFACE

D Type of Bunsen flame for heating1 Obtain a clean evaporating dish and observe the bottom of the dish.
2 Fill half of the evaporating dish with water. Place the dish on a wire gauze on a tripod stand.

3   Close the air-holes and light the Bunsen burner to obtain a luminous flame. Place the Bunsen burner under the 

evaporating dish to heat the water. Start a stopwatch at the same time.

4 Turn off the gas supply when the water starts to boil. Record the time taken for the water to boil in this table.
Type of flame

Time taken for water to boil in s

Luminous flame

Non-luminous flame

5   Allow the evaporating dish to cool and pour away the water. Observe the bottom of the dish again. What has 

happened to its colour?

6   Repeat steps 1  to 5  using a non-luminous flame. Make sure you use the same volume of water and gas supply 

as before.

  Note

Remember to close the air-holes before lighting the Bunsen burner, and open the 

air-holes to obtain a non-luminous flame.

7 Is there any change to the colour of the bottom of the evaporating dish when a non-luminous flame is used?

Bunsen burner

tripod stand

evaporating dish

10 Chapter 1
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76 Chapter 6

ACTIVITY 6.3  IN WHAT WAYS DO DOMESTIC 

CATS VARY?

AIMS   To investigate variation in domestic cats 

To present data in the form of a bar chart  

To make conclusions from data presented in a bar chart

MATERIALS   Coloured pencils, glue, camera or smartphone with camera (optional), computer with 

spreadsheet software (optional), printer (optional)

SKILLS   Observing, communicating, classifying, comparing, inferring

Different breeds of domestic cats look different from one another, although they belong to the same species,  

Felis catus.

   American shorthair

  Siamese

  Maine Coon

1   Observe the cats in or around your school or neighbourhood. 

 a What variation did you observe among these cats? Write down five of them.
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Section A: Multiple-choice questionsChoose the most suitable answer (A, B, C or D) and write it in the brackets provided.1   Excretion is one of the characteristics of living things. Which of the following is not a product of human excretion?
 A Salts
 B Urea
 C Undigested food D Carbon dioxide 

(   )
2   Study this chart.

 

 Identify cell parts W, X, Y and Z.

A Cell wall Cytoplasm Cell membrane NucleusB Cell wall Chloroplast Cytoplasm Cell membraneC Chloroplast Nucleus Cell wall Cell membraneD Nucleus Chloroplast Cell membrane Cytoplasm

W
X

Y
Z

   

(            )

Part of a cell

W

Y
Z

X

Is it present in a typical animal cell?

Does it control the activities of the cell? Does it capture light energy?

Does it allow only certain materials to pass through?

yes

no

yes
no

yes
no

yes

REVISION WORKSHEET 3
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REFLECTION
1   Tick ( ) to show how well you have learnt.

 

I have learnt to
Yes Not sure No

Student 
Book 

section(s)

examine and classify various types of rocks 
10.1
10.2
10.3
10.4

understand what is weathering and the causes 

of weathering

10.5

examine and classify various types of soil
10.6

observe fossils and study fossil records
10.7

discuss the use of fossil records for estimating 

the Earth’s age

10.7

know about the most recent estimates of the 

Earth’s age

10.8

research simple models of the Earth’s internal 

structure

10.8

2   Write down ways to improve your understanding of the Student Book section(s) that you do not know well.
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 is a comprehensive, three-level science programme aligned to the 
Cambridge Assessment International Education lower secondary curriculum. The series 
uses the constructivist-inquiry approach to offer a learner-centred solution that helps 
students acquire scientific concepts, processes and skills. The use of spiral progression 
allows students to revisit concepts and skills at different stages with increasing depth in 
order to build a strong foundation.

The workbook has been designed to help students hone their science process skills and 
critical thinking skills.

ACTIVITIES
Engaging and relevant 
exercises and experiments 
designed to cultivate science 
process skills and critical 
thinking skills, as well as an 
inquisitive attitude in students

REFLECTION
A self-assessment checklist 
that provides students with an 
opportunity to be aware of their 
level of understanding and take 
responsibility for their learning

Timely tips and 
reminders to 
enhance students’ 
learning process 
and ensure their 
safety when carrying 
out experiments 

REVISION 
WORKSHEET
A checkpoint to reinforce 
learning through exposure 
to exam-format questions 
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ACTIVITY 1.1  SAFETY IN THE SCIENCE 
LABORATORY

AIM   To learn and recognise laboratory safety rules and symbols of hazardous substances

SKILLS   Observing, identifying, communicating

1   The diagrams in this table show some situations in the science laboratory. Identify the danger in each situation. 
Then, write down the precaution which should be taken.

Situation Danger Precaution

a

b

c

d

INTRODUCING SCIENCE

CHAPTER 1

alcohol

1Introducing Science
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2  Match each symbol to the correct nature and examples of hazardous substances.

Symbols
Nature and examples of hazardous  

substances

• • Flammable substances such as petrol and alcohol

• •
Poisonous or toxic substances such as mercury 
and cyanide

• •
Corrosive substances such as strong acids 
and alkalis

• •
Explosive substances such as a mixture of 
hydrogen and air

• •
Irritating or stimulative substances such as bromine 
vapour and chloroform

2 Chapter 1
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ACTIVITY 1.2 LABORATORY APPARATUS
AIMS To identify some commonly used apparatus in the science laboratory

To draw, in proportion, sectional diagrams of common laboratory apparatus
To set up apparatus according to the diagram given

MATERIALS Beaker, evaporating dish, wire gauze, tripod stand, Bunsen burner, copper sulfate solution, 
water

SKILLS  Identifying, communicating, using apparatus

1   Study the apparatus shown in the following table. Write down the name of each apparatus and draw its sectional 
diagram in proportion. 

Apparatus
Sectional 
diagram

Apparatus
Sectional 
diagram

Name: Name: 

Name: Name: 

Name: Name: 

Test tube

3Introducing Science
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Apparatus
Sectional 
diagram

Apparatus
Sectional 
diagram

Name: Name: 

Name: Name:

2   Look at this experimental set-up. Draw a sectional diagram of the set-up on the next page. Label your diagram.

Sectional diagram

thermometer

boiling tube

beaker

alcohol

water

4 Chapter 1
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3  Study the sectional diagram of this experimental set-up. Fill in the blanks with the names of the apparatus.

 Set up the apparatus as shown.

Sectional diagram

copper sulfate solution

water

d

c

a

b

5Introducing Science
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ACTIVITY 1.3 USING THE BUNSEN BURNER
AIMS   To learn the different parts of a Bunsen burner and their functions 

To learn how to light a Bunsen burner and use it for heating 
To compare the luminous and non-luminous flames of a Bunsen burner

MATERIALS   Bunsen burner, box of matches or lighter, two evaporating dishes, water, wire gauze, tripod 
stand, stopwatch, test tube, test tube holder

SKILLS    Identifying, analysing, communicating, observing, comparing, using apparatus, identifying 
variables, inferring

A Parts of a Bunsen burner
1  Study a Bunsen burner and its parts.

2  Identify the different parts of the Bunsen burner. Fill in the blanks in the following diagram with the words given.

air-hole  barrel  base     collar

gas tap  jet    gas tubing  

3  Complete this table to identify the function of each part of the Bunsen burner.

Part Function

To allow air to enter the burner

To open or close the air-holes

To support the burner and make it stable

To raise the flame to a suitable height for heating

To allow the gas from the gas supply to rush into the burner

To connect the gas supply to the burner

To control the amount of gas supplied to the burner and hence, the 
size of the flame

a

b

c

d

e

f

g

6 Chapter 1
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B How to light a Bunsen burner
1 Connect the Bunsen burner to the gas tap with a piece of gas tubing.

2  Turn the collar to close the air-holes.

3   Light a match or lighter. Hold the lit match or lighter over the top of the barrel, turning on the gas tap with your free 
hand at the same time.

  Note

If the match or lighter is extinguished before the Bunsen burner can be lit, turn off the 
gas tap immediately. Unburnt gas from the gas tap is poisonous and flammable. 

7Introducing Science
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4  Extinguish the match or lighter once the Bunsen burner is lit.

5  Turn off the gas supply to put out the Bunsen flame.

6  Repeat steps 3  to 5  until you are familiar with the procedure of lighting a Bunsen burner.

C Comparing the luminous and non-luminous flames
1   Check that the air-holes are closed and light the Bunsen burner. The type of flame obtained when the air-holes are 

closed is a luminous flame.

 a Draw the shape of the flame below. Label the colours of the different parts of the flame.

  

 b The inner part of the flame is  in colour. This consists of unburnt gas.
 
  The outer part of the flame is  in colour. Here, the gas is partially burnt.

 c  Increase the size of the flame by turning the gas tap to increase the gas supply. Is the flame steady or 
unsteady?

  

2  Now, decrease the size of the flame by turning the gas tap to decrease the gas supply.

barrel

8 Chapter 1
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3   Open the air-holes partially by turning the collar until the flame changes its colour. The type of flame obtained when 
the air-holes are opened is a non-luminous flame.

 a Draw the shape of the flame below. Label the colours of the different parts of the flame.

 b The inner part of the flame is  in colour. This consists of unburnt gas.

  The outer part of the flame is  in colour. Here, the gas is completely burnt.

 c  Increase the size of the flame by turning the gas tap to increase the gas supply. Is the flame steady 
or unsteady?

  

4  Compare a non-luminous flame with a luminous flame.

 a Walk to the end of the laboratory furthest from the non-luminous flame.
  Can you see the flame easily?

  

 b  Close the air-holes to obtain a luminous flame and walk to the same position as before. Can you see the  
flame easily?

  

5   If you need to leave the Bunsen flame unattended for a few minutes, it is safer to close the air-holes to obtain a 
luminous flame. Why is this so?

 

 

barrel

9Introducing Science
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D Type of Bunsen flame for heating
1  Obtain a clean evaporating dish and observe the bottom of the dish.

2  Fill half of the evaporating dish with water. Place the dish on a wire gauze on a tripod stand.

3   Close the air-holes and light the Bunsen burner to obtain a luminous flame. Place the Bunsen burner under the 
evaporating dish to heat the water. Start a stopwatch at the same time.

4  Turn off the gas supply when the water starts to boil. Record the time taken for the water to boil in this table.

 

Type of flame Time taken for water to boil in s

Luminous flame

Non-luminous flame

5   Allow the evaporating dish to cool and pour away the water. Observe the bottom of the dish again. What has 
happened to its colour?

 

6   Repeat steps 1  to 5  using a non-luminous flame. Make sure you use the same volume of water and gas supply  
as before.

  Note

Remember to close the air-holes before lighting the Bunsen burner, and open the  
air-holes to obtain a non-luminous flame.

7  Is there any change to the colour of the bottom of the evaporating dish when a non-luminous flame is used?

 

Bunsen burner

tripod stand

evaporating dish

10 Chapter 1
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8  In your investigation, which variable have you changed? Which variables have you kept constant?

 Variable changed:     

 Variables kept constant:  

9   From the results of your investigation, which type of flame, luminous or  non-luminous flame, is better for  
heating? Why?

 

 

 

E Heating water using a Bunsen flame
1  Fill one third of a test tube with water. Hold the test tube with a test tube holder.

  Note

Remember not to place the test tube holder too close to the top of the test tube.

2  Light the Bunsen burner to obtain a non-luminous flame.

3   Slant the test tube of water slightly, making sure that it is not pointing at yourself or anyone around you. Heat the 
test tube as shown.

test tube 

water 

test tube holder 

  Note

• Remember to put on your safety goggles when heating.
•  The flame should not come into contact with the part of the test tube above the 

water level. Otherwise, the test tube may crack.
•  Avoid heating at one point for too long as this will cause water to spurt out of the 

test tube.

4  Turn off the gas supply when the water starts to boil.

11Introducing Science
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1  Tick ( ) to show how well you have learnt.

 

I have learnt to
Yes Not sure No

Student 
Book 

section(s)

understand the meaning of science and 
technology

1.1

understand the attitudes, skills and processes 
involved in science

1.2
1.3

observe the safety rules in science laboratories 1.4

recognise the symbols representing different 
hazardous substances

1.4

understand the functions of different types of 
laboratory apparatus and how to use them

1.5

recognise the benefits, abuses and limitations of 
science and technology

1.6

2  Write down ways to improve your understanding of the Student Book section(s) that you do not know well.

REFLECTION

12 Chapter 1
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Section A: Multiple-choice questions
Choose the most suitable answer (A, B, C or D) and write it in the brackets provided.

1  Which of the following are branches of science?

 I The study of matter and its interactions
 II The study of stars to predict one’s future
 III The study of forces and energy
 IV The study of supernatural beings

 A I and III only
 B II and III only
    

 C I, II and III only
 D I, II and IV only (            )

2   Ali observed that a mother whale feeds its young with milk. Which of the following is an inference made from this 
observation?

 A Whales live in the ocean.
 B Whales do not have legs.
   

 C Whales are mammals.
 D Whales have a lot of hair. (            )

3   Which variable(s) should be changed in an investigation if one wants to find out which type of surfaces are good 
absorbers of radiation?

 I Area of the surface
 II Type of surface
 III Temperature of the surface

 A II only
 B III only
 C I and III only
 D II and III only (            )

4  Sheila wants to measure 25.0 cm3 of a liquid very accurately. Which of the following apparatus should she use?

 A Beaker
 B Conical flask
 C Gas jar
 D Pipette (            )

REVISION WORKSHEET 1
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5  Study this graph. 

 Which of the following statements is correct?

 A The volume of water changes uniformly as the temperature changes.
 B The volume of water increases as the temperature increases.
 C The volume of water decreases as the temperature increases.
 D The volume of ice is greater than the volume of water at 4°C. (            )

Section B: Short-answer and free-response questions
Write down the correct answers in the spaces provided.

1  The Internet is widely used today for various purposes.

 a Is the Internet an example of science or technology?

  

 b Write down one use of the Internet and one example of how it can be abused.

 Use:  

   

 Abuse:   

   

 c  We should not readily believe everything we read on the Internet. Identify this attitude which is important in the 
learning of science.

  

0 4
Temperature in °C

Volume

Ice

Water

14 Chapter 1

(S)SciAhead_WB1_01.indd   14 02/12/19   7:42 PM



d  With loads of information on the Internet, it can lead to plagiarism, which is copying others’ work and 
presenting it as your own. This shows a lack of integrity. Give one reason why plagiarism is undesirable in the 
learning of science.

2   A Bunsen flame can produce both luminous and non-luminous flames. Identify the type of flame described in 
each statement.

a Obtained when the air-holes are closed:  

b Produces a lot of soot:  

c Is used for heating:  

d Is very hot and steady:  

e Cannot be seen clearly from far:  

3  You have to investigate whether surface area affects how quickly water evaporates over a certain period of time.

a Write an aim for your investigation.

b Write down the variable to change and the variables to keep constant.

Variable to change:

Variables to keep constant:

c What are the observation(s) or measurement(s) you have to make in your investigation?

15Introducing Science

(S)SciAhead_WB1_01.indd   15 02/12/19   7:42 PM



H
o

 P
eck Leng

Internatio
nal Lo

w
er S

eco
nd

ary W
o

rkb
o

o
k 1

About Marshall Cavendish Education

At Marshall Cavendish Education, we believe that high-quality educational content is vital for ensuring 
effective teaching and learning. We strive to empower lives by transmitting knowledge, processes 
and skills through providing unique educational solutions, and we have been doing so for more 
than 60 years.

Our materials are research-based, and our authors are subject experts and experienced educators. Our 
insistence on quality has enabled our materials to be approved by the Singapore Ministry of Education 
since the 1980s. Over the years, our materials have also gained international recognition and are now 
used in over 70 countries.

Headquartered in Singapore, we have offi ces in Thailand, Hong Kong, China, Chile, the United Kingdom 
and the United States.

For more information, visit: www.mceducation.com

Ho Peck Leng

S C I E N C ES C I E N C ES C I E N C E

WORKBOOK

International
Lower Secondary

SCIENCE  is a comprehensive, three-level science programme 
aligned to the Cambridge Assessment International Education lower secondary 
curriculum. The series uses the constructivist-inquiry approach to off er a learner-
centred solution that helps students acquire scientifi c concepts, processes and 
skills. The use of spiral progression allows students to revisit concepts and skills 
at diff erent stages with increasing depth in order to build a strong foundation.

The workbook has been designed to help students hone their science process 
skills and critical thinking skills.

Relevant experiments and activities allow students to apply the concepts they 
have learnt to their daily lives. Revision worksheets provide a checkpoint to 
reinforce learning by exposure to exam-format questions.

S C I E N C ES C I E N C ES C I E N C E

STUDENT BOOK

International
Lower Secondary

Ho Peck Leng

(S)ILS_SciAhead_TB1_Cover.indd   4 5/12/19   6:39 PM

H
o

 P
eck Leng

Internatio
nal Lo

w
er S

eco
nd

ary W
o

rkb
o

o
k 1

Ho Peck Leng

S C I E N C ES C I E N C ES C I E N C E

WORKBOOK

International
Lower Secondary

(S)ILS_SciAhead_WB1_Cover.indd   4 5/12/19   7:53 PM

H
o

 P
eck Leng

Internatio
nal Lo

w
er S

eco
nd

ary Teacher’s G
uid

e 1

Ho Peck Leng

S C I E N C ES C I E N C ES C I E N C E

TEACHER’S GUIDE

International
Lower Secondary

(S)ILS_SciAhead_TG1_Cover.indd   4 5/12/19   6:48 PM

For more teaching and learning resources, log on to: www.MCEduHub.com

ISBN 978-981-4883-12-2

9 789814 883122

Teacher’s Guide and 
other online resources

(S)ILS_SciAhead_WB1_Cover.indd   All Pages 10/12/19   10:49 AM


	Blank Page



