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Marshall Cavendish Education Matters and Discover series
Physics, Chemistry and Biology
O

The new edition of the Marshall Cavendish Education (MCE) Matters and Discover series
for Physics, Chemistry and Biology is aligned to the latest GCE 'O’ Level syllabuses, and
the GCE 'O’ Level Science and N(A) Level Science syllabuses respectively released by
Ministry of Education (MOE), Singapore for use in 2023.

The latest series reflects the curriculum shifts in the new science curriculum framework
such as the emphasis on Science for Life and Society, Practices of Science, VEA (Values,
Ethics and Attitudes) and Disciplinary Ideas. It seeks to nurture future-ready learners
who understand the relevance of science to the world around them and encourages
them to be inspired, to inquire and to innovate.

Building on the strengths of the previous edition, this latest edition of the Matters and
Discover series continues to adopt a visual approach and offer rich resources to make
teaching and learning easy and simple. It is now designed for hybrid learning and
supports the development of self-directed digital learners.

Why Choose the MCE Matters and Discover Series

O

A hybrid research-based educational solution with a comprehensive
range of resources that empowers science teacher professionals to nurture
future-ready students.

+ Hybrid solution for onsite and offsite learning experiences at the same time

+ Research-based solution that provides an effective teaching and learning
pathway

« User-friendly and comprehensive resources that empower science teacher
professionals to nurture future-ready students
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Hybrid Solution for Onsite and Offsite Learning
Experiences at the Same Time

Teaching and learning are no longer restricted to the classroom today, and many schools
have incorporated home-based learning (HBL) as part of their school curriculum. In
addition, some lessons are conducted in class with some students attending remotely
from home. Therefore, the Matters and Discover series are designed to offer teachers
and students the flexibility of using the resources seamlessly onsite and offsite at the

same time.

CHAPTER

16

Reproduction
in Plants

Have you ever noticed that some plants have
big, colourful flowers?

These colourful flowers attract insects like bees
and butterflies.

However, other plants may only have tiny, delicate

flowers or no flowers at all. Why do you think there is
such a difference?

Biology Matters Textbook

Connect

Connect helps to capture students' interest and make
science come alive by using digital resources” such as
videos, animations, simulations or articles, in school

or at home. It also provides opportunities for self-
directed learning whereby students can access the

resources on their Personal Learning Devices (PLDs).

*Accessible on smartphones or PLDs by scanning the page using

the MCEduHub app, which has a marker recognition function.

\
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Annotatable Enhanced eBooks

The enhanced eBooks of the textbooks and
workbooks are annotatable and tagged
with digital resources® such as videos,
animations, simulations and quizzes to
support hybrid teaching and learning.

Teachers can conveniently launch the
eBook for in-class or online teaching as all
its resources are tagged and accessible
with a click.

Students can make annotations as
they learn on the go and carry out self-
assessment using the auto-markable
quizzes.

*Downloadable in the MCEduHub app for offline use.
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Solution
Amount Volume
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lots full

Solute

none

O Solution Values
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Concentration
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Application of Key Ideas Page 208

Worked Example 12B O ——

For a particular tuning fork, the displacement—-time graph on the
screen is as shown.

Displacement

Draw a new displacement—time graph to show the sound from the
tuning fork with its amplitude doubled and its frequency halved.

\

S Lesson-by-lesson PowerPoint Slides

Offer a convenient hybrid solution for teachers to carry out engaging lessons
both in class and online to achieve the desired learning outcomes. The
PowerPoint slides facilitate learning using the series' pedagogical framework.

Interactive Kahoot! quizzes, critical thinking questions and links to relevant
videos, animations and simulations are arranged in an easy-to-deliver lesson
flow to teach key concepts and carry out assessment.

- J

4 )

Skills-based and Experiment Videos

Support hybrid learning as teachers can play the videos during online lessons
when they are unable to conduct practical lessons in the laboratory.

Students may also use these videos as a tool for self-directed learning or revision.

Available in Practical Workbook (eBook) i

e




Research-based Solution That Provides an
Effective Teaching and Learning Pathway
®

The series is underpinned by the 3Cs with 1E Pedagogical Approach of Capturing
Interest, Constructing Understanding, Consolidating Learning and Enrichment. This
approach is guided by findings of Mind, Brain and Education Science (MBE Science) as
well as the established 3Cs Inquiry Framework by local researchers, Dr Poon et all.

Our series uses a multi-modal and multi-sensory approach to support effective learning
for diverse student profiles. To help students better visualise abstract concepts, the
content is represented using rich infographics in the Textbooks, and videos, animations
and simulations in the eBooks.

3Cs with 1E Pedagogical Approach

Capture Interest with the Big Ideas of the Topic

Physics Matters Textbook (
Connect
CHAPTER Provides access to
current Of videos, animations,
11 simulations and
EIECtrICIty articles via the
MCEduHub App

for an engaging
chapter introduction
or for reinforcing
concepts within the
main chapter.

J

Discover Biology Textbook

Chapter 1 | Cellsand the Chemistry of Life

Cells have

Chapter Opener

Includes engaging visuals and trigger questions to pique
interest in the topic and promote inquiry-based learning

4 )

Concept Cartoons

Provide purposeful visuals which present
relatable scenarios to trigger discussion
of concepts, challenge students' ideas,
and clarify misconceptions.

. J )




Construct Understanding of the Key Concepts

Chemistry in a Sustainable World |~ Chapter 22

\

(@ Within the layer, the chlorine atoms from the
CFCs react with ozone to form oxygen and
chlorine oxide. Chlorine oxide continues to
break up another ozone molecule. The chlorine
atom is released and continues to attack
another ozone molecule in a chain reaction.

Infographics and
Stepwise Presentations

Enable students to visualise abstract
concepts by breaking them down
into bite-sized pieces of information
that are easy to understand.

UV radiation

J

@ Holesin the ozone
layer start to form. The
holes allow harmful UV
radiation to reach the

- Earth's surface.

@ (D UVradiation from the sun

breaks up the CFC molecules

in the stratosphere into

chlorine atoms. .

o %
2+ 090®
Figure 22.13 How CFCs destroy the ozone layer

In 1985, it was noticed that a hole had opened in the ozone layer above
Antarctica. This hole has changed in size over the years and has also
covered parts of Australia, New Zealand, Argentina and South Africa

(Figure 22.14). It may have contributed to increases in skin cancer rates Helpful Note

inthese countries ince Reactions that requie Highlights misconceptions, tips,

sunlight to occur typically

1980 y . y
In 1987, the Montreal Protocol was signed by 46 countries. It restricts uilise the ultraviolet g 3 o
the production and release of CFCs into the atmosphere. The Protocol radiation it contains to O n d O d d |t |O nG | | nfo I’m Ot | O I’] tO
has since been adopted by nearly every country including Singapore overcome the activation , | )
which only allows the use of ozone-friendly refrigerant gases. energy barrier.
The ozone layer is expected to fully heal sometime around 2075. - Su pport StUdents earni ng .
Let’s Practise 22.3

0 1 Write the chemical formula of ozone.

Figure 22.14 2 State the importance of the ozone layer.

The expansion of 3 List two undesirable effects that humans might experience Link

the ozone hole, when the ozone layer is depleted. Theory Workbook

represented by the 4 Name a substance that depletes the ozone layer. Worksheet 22C

dark blue regions

Chemistry Matters Textbook )
Biology Matters Textbook

Nutrition and Transport in Flowering Plants | Chapter 12

Learning Outcome

« Define the term translocation as the transport of food (mainly sucrose) in the phloem tissue
and illustrate the process through translocation studies.

Animals have a circulatory system that moves blood around their bodies in order to transport
substances. Plants also have a way of moving water and dissolved substances around their
bodies. With animals, we can measure pulses, but plants have no heartbeat. How then can
we study the movement of water and food substances in plants?

Disciplinary Idea
Systems

How Can We Study the Path Water Takes Through a Plant? The plants transport

system ensures that

. ~ Let’s i 12.10 W its leaves receive

sufficient raw materials
Aim for photosynthesis
To investigate the path of water through a plant and that the entire

plant subsequently
receives the products of
photosynthesis for growth.

Procedure
1 Take a celery plant and wash it with water to remove the soil.
A celery stem may be used for this experiment
\ 2 Allow the plant to stand with its stem immersed in methylene blue

(or dilute red ink) solution (Figure 12.43).
3 After a few hours, you can see that the blue dye has risen up the

I .
Let S I nvest I g ate stem. Cut thin transverse sections of the stem.

4 Place the sections on a glass slide. Examine the sections under a
light microscope.

Features experiment-based or  eaibuton of he blue colowt (meshylene bluey i the main
hands-on activities to introduce .
experiment0| Ski”s Ond support ;x:lacthc::\sclljjsl;‘:: 5::;;?;::31?:2:1?y0urinvestigation?
conceptual development.

- J

section of methylene
celery stem blue solution

W

Figure 12.43 Experimental set-up to study the path of
water through a plant
;

xylem tissue
stained blue

Link

Practical Workbook
Experiment 12G

265




Discover Chemistry Textbook

Chapter 11 | The Periodic Table

~ Worked Example 11B

Worked Example

Guides students through the

thought process of answering
a question and promotes

o e e o Y o each Grop self-directed learning.

\_ Y.
B

(. —J

Which statement about M, a Group 1 element, is true?
A Itreacts with oxygen to form an acidic oxide.
B It will react with cold water. .
C Its chloride is insoluble in water.
D The formula of its nitrate is M(NO,),.

Thought Process
All Group 1 elements, or the alkali metals, react with cold water to
form hydrogen and an alkali. The oxides of these metals are basic

Group 17 Elements — Halogens

The elements in Group 17 of the periodic table are called ¥
the halogens. The elements in the group are fluorine

(F), chlorine (C/), bromine (Br), iodine (1), astatine (At) g
and tennessine (Ts) (Figure 11.11). They exist as diatomic Br
molecules and are non-metals. This means that there are two
halogen atoms per molecule (i.e. F, CL, Br,, I,, At, and Ts,). 0
Figure 11.11 Position At
Physical Properties of Halogens of Group 17 elements
in the periodic table Ts

The halogens:
- have low melting and boiling points; and
+ are coloured.

Table 11.5 shows the physical properties of chlorine, bromine and iodine.

Table 11.5 Physical properties of some halogens

From Table 1.5, we can see that

going down the group,

+ the melting and boiling points
of the halogens increase; and

+ the colours become darker
(colour intensities increase).

Word Alert chlorine -101 -34
intensity: strength of
something that can be
measured, iodine 14 184

yellow-green gas
bromine 7 59 red-brown liquid

purple-black solid

Word Alert -

Provides language support

by supplying brief and simple
definitions of words that
students may find challenging.

lodine —
purple-black solid

hlorin:
yellow-green gas

red-brown liquid

Astatine is below iodine in Group 17. Based on Figure 11.12, we can deduce that astatine will
be darker than iodine. In fact, astatine is black.

Physics Matters Practical Workbook

Name:. () Class: Date:

Experiment 4B
Effect of Balanced and Unbalanced Forces

[85)  Conducting experiments and testing solutions, analysing and interpreting data, constructing
explanations and designing solutions

VEA Curiosity, objectivity, resilience
Skills
You will:
[ - outlinean procedure to investigate the question/p ;

set up apparatus correctly by following written instructions or diagrams;

use common laboratory apparatus and techniques to collect data and make observations;

present all information in an appropriate form;

manipulate measurements effectively for analysis;

analyse and interpret data or observations appropriately;

draw conclusion(s) from the interpretation of experimental data or observations and underlying principles; and
make predictions based on their data and conclusions.

Experiment

Provides students with opportunities
to hone their practical skills, includes

A vector toy is an object that uses gravity to slide along a table without falling over the edge of the table. We have
learnt that to make an object move, an unbalanced force must be applied on it. This can be done by tying a mass to

questions that require students

to analyse, evaluate and make
conclusions, and reinforces concepts
by linking theory to the practical.

the front of the toy using a string. The mass is hung over the edge of the table to drag the toy towards the edge.

In this experiment we will investigate why the vector toy (a wooden block) slides and stops at the edge of the table
without falling over the edge of the table.

Aim

To explain how a vector toy slides on a table and stops at the edge of the table without falling over

Materials
electronic balance small wooden block or any object of a small mass that
metre rule can slide easily on a table
paper clips string (70 cm)

Procedure and Observations

1. Tie the string to the wooden block or object if possible.

2. Tie the other end of the string to a paper clip.

3. Place the wooden block about 30 cm from the edge of the table.

4. Hang the paper clip over the edge of the table.

5. Ensure there is an angle 0 between the string and the tabletop (Figure 4.2). The string must not be horizontal.

string
wooden
block

X
paper clip

Figure 4.2

Dynamics |I: Forces | Chapter 4

49



Consolidate Learning of the Key Concepts

Chemical Reactions | Chapter 14

Metallic Properties of Elements Across a Period
‘each period. Non-metal d

grouped on I °

on the right-hand side. Due to the change from metal to non-metal across a

P, e s i s o S s 143 ets rractise
Table 14.3 Properties of elements across Peiod 3

A Includes a set of formative

sodium  magnesium aluminium  slicon  phosphorus  sulfur  chlorine  argon

, : questions to check students'
understanding of the section(s).

There s a d -metallic

properties across a period.

An atom displays more metallic properties when it is more likely to lose Link
electrons than to gain electrons. As we d, the at 5
b Tess kel This

energy to lose electrons (there are more protons in the nucleus). eectrons o atain the

dectrnic confguraton of
Metallic Properties of Elements A
Down a Group energy required.

ium (1)

Going down a group, there s an \/’\
increase in metallc properties and \o /\

v

a decrease in non-metallic properties. inmetalic

st Discipinary 6 .
Thss because the s the stom Dsdpinary s Biology Matters Textbook
increases going down a group. Hence,

abserved in the chemicsl
the outermost electrons of the element ‘and physical propertics of

will be further away from the attractive clements acrossaperiod
force of the nucleus. An element further and down a group. This |  Maintaining L
down a group will thus lose its outermost potassium I i due o the electronic Chapter 6 The Human Body - Maintaining Life
electrons more easily (Figure 14.4). Figure 14.4 Metallic properties contfigurations of shoms

1 elements.

Let's Practise 141 ————————————————————

1 Using only the elements shown in the simplified periodic table in Let’s Review
Figure 14.5, answer the following questions.

() Deduce the electronic configuration of
chlorine. Explain your answer. T
Give the symbolty of < . Examine Figure 6.45 and answer

te Section A: Multiple-choice Questions tissue cells W
fuid A

(b)

(i) two elements in the same group; questions 1-3.

(i) two elements i the same period; 12
) two elements that combine together

toform an acid;

v ;’::at‘en m:mb:rc’e;eumny;ndmg Figure 14.5 3 " (a) Name the fluid A and B.

(v) the element that forms an fon with a charge of +1 e (b) Name one chemical substance that
—J 247 passes from fluid:

(i) AtoB BtoA

What type of blood vessel is shown

in the diagram? Give twe reasons to

Chemistry Matters Textbook support your answer.

Figure 6.45

Figure 6.47

>

The blood of three people, X, Y and Z, was

2 tested with plasma from blood of different
blood? groups to determine their blood groups.
A land2 B 2and3

Table 6.3 shows the test results.
( C 2and4 D 3and4 Tables,

Let s ReVIew oxygenated blood to the heart muscles?
A B2 A

c3 D 4 Blood of
GroupA cumps  cumps o
clumping

Which blood vessels carry oxygenated

~

w

Helps students review their understanding of oinanadoogromAte sy
A land2 B 2and4 Plasma from
concepts through end-of-chapter exam-style € 2ands D 3ands e

GroupB

o0
Figure 6.46 shows the pressure changes in clumping clumping

questions (multiple-choice questions, structured the it s ofthe heat, With efrence o

the graph, answer questions 4-5. (a) To which blood group does each
9 person belong?
and free-response questions). taon () Uit causes th red blood els of

—_ ‘:::;9""‘“ person X to clump together when

his blood is mixed with plasma from
roup A?

What blood group(s) must a donor

belong to if he is to donate blood to

Includes data-based questions and synoptic

A e
A

person 7?7
i i i i (d) A donor has blood group A. T
questions (questlon testing connections Figure 6.46 which blood groups can his blbod
Q 4 Atwhich point does the bicuspid valve be given safely?
between concepts) where applicable. Beainto dese _ _
Section C: Free-response Questions
5 Atwhich point does the bicuspid valve 1 The number of white blood cells
begin to open? increases in a patient’s bloodstream
shortly after surgery. Suggest and explain
Section B: Structured Questions one possible cause of this increase.
1 Figure 6.47 shows some tissue cells and a
blaod vessel 2 Describe the cardiac cycle in terms of

what happens during systole and diastole. J

126

Chapter8 | Thermal Physics

Let's Map It

7

Thermal
Transfer
Processes

T

region of lower temperature until thermal equilibrium is reached

T Let's Map It

( pre 1 ( ‘ ( - ) Summarises the relationships between

[ Net transfer of energy from a region of higher temperature to a ]

Convection ] Radiation
T Y i key concepts in the chapter through a
N, % —

visual concept map.

- Through physical contact + Through bulk movement of luids + Through transfer of energy in the
between two surfaces (iquid or gas), forming convection form of electromagnetic radiation
+ Requires a medium currents + Does not require a medium
+ Innon-metals by the - Requires a medium + Absorbed and emitted by all objects
vibration of particles + Convection currents form due to
+ In metals, by the vibration of changes in the density of the fluid
particles and free electron
diffusion where he
oteo
+ + Convection currents transfer afectedy
energy from the hotter to the
+ Pots and pans are made from cooler regions in kettles,
good thermal conductors hotair balloons and
while their handles are made also resultin land/ - Surface
from insulators. sea breezes. temperature

+ Surface area
+ Surface colour and
texture.

+ Heating elements transfer
energy to air and water by
conduction in hair dryers and
water heaters respectively.

+ Air trapped in small spaces
is restricted from forming
convection currents. As air is
a poor thermal conductor, it
acts as good insulation
in thermal wear
and double-/
triple-glazed
windows.

- Greenhouses are kept warm as
they allow solar radiation to enter
but trap the re-radiated infra-red
radiation with longer wavelengths.
+ Space blanket keeps a person
warm s it reflects infra-red
radiation back to the person

Discover Physics Textbook
150




Worksheet 12B
Usefulness of Sound

Section Worksheets
Formative worksheets that include structured questions
provide practice for students to apply their knowledge
and skills in various contexts, including real-life scenarios.

. Figure 12:10 shows a starter standing between
a building and a timekeeper. When the starter
fires his gun to start a 400 m race, the timekeeper
at the end of the track hears two sounds that are
one second apart.

Calculate the speed of sound in air. timekeeper

- T60m a00m
el flomthe Figure 1210

ound to travel from the building to the timekeeper be f

@) What s the rangeof equenciestata human arcan hear Biology Matters Theory Workbook (Teacher's Edition)

The rangeis from 20 Hz to 20 000 Hz on average. However, this

—f)  Let’s Assess

echoes are picked up by the batslarge ears, allowing it to

How can the concepts you learnt in this chapter be applied in daily life? What would you like to learn more about?

students to revisit Textbook sections for revision
of concepts and can also be used as a trigger
for class discussions and assessment of learning.

- J

Molecular Genetics | Chapter 14 143

know the tions of the objects in its surrour : State whether each of the following statements is true or false in Table 14.2. Then, correct the false statement(s).
| Revise the relevant Textbook section(s) if you are unsure of the concepts.
shoal of fish (Figure 12.11). Discuss this case. (LI | =
The fishermen on the boat send beams of sound waves to locate the fsh, | Statement True  False Correct Statement Section(s)
They lber of fish and th h at which the fish a Dy S ! toReviss
e berolE andthe dethatvheh the e e ’/// \\\\\/‘ | 1. ADNA molecule may carry many genes True 141
his a her they should cast their nets, ’:;’\;:,;” : along its length.
Figure 12.11 !
! 2. In humans, DNA is a double helix False 141
! comprising of two, parallel strands of
! amino acids.
|
|
3. Anucleotide is made up of a sulfate False made upofa 141
98 Chapter12 | Waves : group, a sugar called deoxyribose, and a pa called
) nitrogen-containing base. d anitrogen
|
. ; ) 4. The four nitrogen-containing b e L)
Physics Matters Theory Workbook (Teacher’s Edition) | DN are aderin, thymine,oytosne. !
| and guanine.
|
! 5. The rule of complementary base pairing True 141
! states that adenine always bonds with
! thymine while cytosine always bonds
: with guanine.
| 6. Agene is a sequence of nucleotides True 142
| that controls the formation of a single
| polypeptide.
I ‘
I to transfer genes from one organism to
I another.
. . !
Allows students to evaluate their understanding D[ A e e | e
: gene of interest from a strand of DNA.
N o I U
using a friendly ‘True or False' format and can !
|
. . . . ’,
be used to help correct misconceptions. Guides @ Let'sReflect
|
|
|
|
|
|
|
|
|
|
|

Name: () Class: Date: (

I
Revision Worksheet 4 Let S ReﬂeCt

sectiom A ultiple-choice Questions ) —| Allows for self-reflection and encourages
students to think beyond the Textbook
R et o e e e ﬁf\w and Theory Workbook. Helps students
€ Thefetus is being treated with infra-red light.

D Thelets s autns v romcones. @ identify and address knowledge gaps
e 2 show alght ay ntering s bock Foue1 o as part of being self-directed learners.

° - J

Choose the correct answer and write A, B, C or D in the brackets provided.

»

A B C D

Which path, A, B, C or D, is the most likely path along which the ray will emerge?
(8)
3. Figure 3 shows a wave with a float M C C C C C 'Y Y
e, 0% Revision Worksheet
show the d graph  Lémm o\ /o e Nl i NN L
and displacement-time graph of the B e, P P,

wave respectively.

Fiawe Provides summative questions at the

[ S [ S end of each theme to help students
[\ A assess their understanding of

————— ViRV VRV concepts across various chapters.

Figure 4 Figure 5 )
Based on Figure 3, which of the following correctly describes Figure 4 or 57

A Figure 4 shows how the displacement of the float M varies with time.

Displacement Displacement

B Figure 4 shows the profile of the wave at a particular instant in time.
€ Figure 5 shows the profile of the wave at a particular instant in time.
D Figure 5 shows how the shape of the wave varies with distance.
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Enrichment with Exciting Real-world Applications

Activities are included across selected chapters in the Textbook, each tagged with a
link to the Problem-based Learning: Application worksheet in the Theory Workbook
and the Problem-based Learning: STEM Project in the Practical Workbook, allowing
seamless integration.

Chapter5 | Structure and Properties of Materials ( \

Problem-based Learning
Activity (in the Textbook)

Includes a problem-based scenario and
critical thinking questions to develop 21
century competencies through collaboration
and research. Hones problem-solving skills by
encouraging students to develop solutions to a
real-life problem.

- J

Let's Practise 5.5

Chemistry Matters Theory Workbook

Name: () Class. Date:

D
designing solutions

QD  Curosty, creaiviy bjectiviy resience

Chemistry Matters Textbook

Problem-based Learning: Application
(in the Theory Workbook)

Provides opportunities for students to use tools, such
as mind maps, flowcharts, and tables, as part of the
problem-solving process to help structure their thoughts.

\_ J

Name: () Class. Date:

. TR Structure and Properties
3 05 of Materials

©Problem-based Learning: STEM Project C

Extracting Curcumin From Turmeric
o

Matter — Structures and Properties | Chapter5 33

d testing solut

den
w

Problem Identificati
1

[
Problem-based Learning: STEM
Project (in the Practical Workbook)

) Builds on ideas discussed and developed in the
Textbook and Theory Workbook activities to allow
students to transform their ideas into practical
solutions. Encourages students to use creative and
inventive thinking and STEM concepts to design,
plan, and carry out a STEM project to find solutions
to a real-life problem.

ativity, objectiviy,resilience, healthy scepticism

In recent year:
they eat. Some people have even adopted the practic
p Itis

J

Matter — Structures and Properties | Chapter5 31

Chemistry Matters Practical Workbook




User-friendly and Comprehensive Resources That
Empower Science Teacher Professionals to Nurture
Future-ready Students

®

This series is aligned with MOE Singapore's “SkillsFuture for Educators” roadmap to
empower teachers to lead, care, and inspire. To support teachers in fulfilling these roles,
the Matters and Discover series come with a full suite of resources.

12.3 How is Sound Useful? 4

Lesson-by-lesson
Echolocation . . .
* With the speed of sound, a sound emitter and sound sensor, the PowerP°| nt Slldes (Ed |tab|e)

distance form the emitter to the reflecting surface can be easily
calculated. This is called echolocation. PrOVldeS reqdy_ made Iesson_by_

» Some animals use echoes to detect obstacles and find their prey. lesson slides that follow the 3Cs with 1E
Pedagogical Approach to foster inquiry.

How can we determine the minimum = .
distance between the source of the W
sound and the reflecting surface? h

The PowerPoint slides use e-pedagogy

bigh ek ey ot to create a participatory, connected,
hathumans camot hecr and reflective classroom. For example,
e —— Which of the following statements about regions X and Y isfare correct? | Kahoot! quizzes are included in the slides

to maximise student engagement and
provide formative assessment.

~

J

o <

Answers

@ Realoniss rrefaction.
@ Region X is a rarefaction. W Region Y is a compression.

Kahoot Quiz launched from PowerPoint Slides

Lessons 12.1-12.2 (3 periods)

12.1 What Is Sound?
. 12.2 How Do We Relate Loudness to Amplitude and Pitch to Frequency

Learning Outcomes

+ Show an understanding that sound can be produced by vibrating sources and a medium is required for the
transmission of sound.

+ Describe the longitudinal nature of sound waves in terms of the processes of compression and rarefaction.

+ Relate loudness of a sound wave to its amplitude and pitch to its frequency.

Students’ Prior Knowledge
- Students have learnt the terms related to waves (ampliitude, frequency, wavelength and period) and the

wave equation in Chapter 11
Potential Learning Difficulties
o + Many students struggle to represent sound accurately.
Le sson P ans E i t a e - Many students confuse the effects of changing the ampitude and frequency of a sound wave on the pitch
and volume of the sound.

Common Misconceptions

The lesson plans are designed based on the 3Cs with 1E seoneepton Corec Exgansion
Pedagogical Approach and cater to the needs of diverse e ot ot |
student profiles through differentiated instruction. They 2| ound an v through omptyspace | S needs a mecdm orvarsrision
include suggested teaching ideas for engaging lessons, B L
critical thinking questions for inquiry-based learning and
suggestions to remediate possible misconceptions. a8 o R0 [ RS T

«  Ask students to do the pre-lesson quiz on PPT slide 4 before the | Core Material(s)

lesson. «  Textbock p. 206

« Lookat students’ responses in the pre-lesson quiz to check

. . . . id ' unde dir d for ial mis i Digital Re (s)

They can be used in conjunction with the lesson-by-lesson + o ough the anowrs o he iz an PPT Sie 4 (anewers are |+ Chapter 12 Leston 1 PPT

'shown in the teaching notes of PPT slide 4). slides 1-8
. . . . . «  Highlight that sound needs a medium to travel. «  Textbock eBook p. 206
PowerPoint slides which allow teachers to deliver effective = G el oucans on Tt . 208 o P
:
hybrid lessons effortlessly. oD
\ ) «  Launch the digital resource in Physics Connect on Textbook p. | Core Material(s)

205 and/or PPT slide 8. «  Textbook p. 205

— Let students form their own ideas after watching the clip.
« Ask: Why does the pitch of the sound become higher when the | Digital Resource(s)

length of the ruler that hangs out decreases? +  Chapter 12 Lesson 1 PPT.
slide 8
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Annotatable Enhanced eBooks

The enhanced eBooks are packed with digital resources*
such as videos, simulations, animations, and quizzes to
provide a one-stop platform for teaching and learning.

,.,_-\ The auto-marking function for fixed answer questions is
J (DISCOVER

BIOLOGY ’ available to help teachers save time on marking.

*Downloadable in the MCEduHub App for offline use.

J

Physics-C17 D.C. Circuits(MCQ)

PSC_PHY © 1 min 42 sec
McQ i Questions
mca
Question 1 1 pts 1 2 3
The following shows a 4.0 Q resistor and an 8.0 Q resistor
. connected to a 6.0 V battery. Q g g
6.0V 7 8 9
I i 10| 1 12
II || 13 14 15
4.0Q 8.00Q

What is the current in the battery?

@ 050A

4 : . : )
Online Question Bank (Editable)

Over 500 new questions per subject in MCQ, structured and free-response format are
provided for teachers to create their own worksheets quickly for formative or summative
assessment. Context-based questions and data-based questions are included to let
students apply their knowledge to real-life contexts and novel situations.

The questions are levelled by difficulty, so teachers can customise worksheets easily to
meet their students’ needs. Questions with fixed answers can also be auto-marked to
help teachers save time.

\_ J

Context-based Videos with
a Sustainability Focus

These context-based videos relate the
subject content to real-life industrial
applications and help students
understand and appreciate the need to
practise sustainability in their lives for a
better future. The learning experiences
provide opportunities for students to
connect the dots and understand the
relevance of what they are learning to
life and society, to become responsible
global citizens. Accompanying lesson
plans and e-worksheets are provided.
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Measurements
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and Measurements

CO1 Physical Quantities, Units
and Measurements
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and Measurements
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Note: Chapters 10 - 13 are not in the
GCE ‘N’ Level Science (Biology) syllabus.



(Complementary Materials

LRevision Guide Available in print and eBooks

The Physics, Chemistry and Biology Matters for GCE 'O’ Level Revision Guide, and the Discover Physics,
Chemistry and Biology for GCE 'O’ Level Science and Normal (A) Level Revision Guides are aligned to
the latest GCE 'O’ Level syllabuses, and the latest ‘O’ Level Science and N(A) Level Science syllabuses
respectively by the Ministry of Education, Singapore. The series are designed to prepare students to
excel in the examinations by providing comprehensive notes for quick yet thorough revision. The books
correct common errors and clarify misconceptions, with supporting explanations. Trial examination
papers are included to consolidate student'’s learning.

[GeE0"Level (Gee 0" Level

gﬁlﬂcs LI CHEMISTRY

Revision Guide Revision Guide Revision Guid

[Gee 0" Level

BIOLOGY
IMXTTERS

Revision Guide

| Multiple-choice Questions (MCQs)

The Physics, Chemistry and Biology Matters GCE 'O’ Level Multiple-choice Questions (MCQs), and the
Discover Physics, Chemistry and Biology GCE ‘O’ Level Science and Normal (A) Level Science Multiple-
choice Questions (MCQs) are written in line with the latest GCE ‘O’ Level syllabuses, and the latest ‘O’
Level Science and N(A) Level Science syllabuses respectively by the Ministry of Education, Singapore.
The series are designed to provide ample practice on a wide variety of multiple-choice question types
from basic to intermediate to advanced levels, to achieve excellence in the examinations. Questions for
topical and thematic practice are provided to enable students to apply their conceptual understanding
within and across topics for holistic understanding.

[ GCE‘O Level

‘m;gsSICS leil©$§|CS CHEMISTRY

MCQs MCQs

(DISCQVER

CHEMIS

McQs

| Structured and Free-response Questions

The Physics, Chemistry and Biology Matters for GCE 'O’ Level Structured and Free-response
Questions, and the Discover Physics, Chemistry and Biology for GCE ‘O’ Level Science and Normal
(A) Level Science Structured and Free-response Questions are written in line with the latest GCE 'O’
Level syllabuses, and the latest ‘O’ Level Science and N(A) Level Science syllabuses respectively by the
Ministry of Education, Singapore. The series are designed to provide ample practice on structured and
free-response questions, from basic to intermediate to advanced levels, to achieve excellence in the
examinations.

DISCOVER (DISCOVER [DISCAVER
PHYSICS CHEMISTRY [l e croy , BIOL

Slvuctured and Structured and Structured and Structured and
T radand Free-response : Free-response Free-response Free-response
Questions Questions . Questions Questions Questions

-
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Structured and
Free-response
Questions




Marshall Cavendish Education (MCE) is a global education solutions provider
dedicated to nurturing the joy of learning and preparing students for the future.
We believe the best way to do so is by simplifying learning and listening to the
needs of schools, teachers, students, and parents.

MCE makes world-class educational content more accessible through a seamless
experience that integrates both print and digital resources. We provide holistic and
end-to-end solutions customised to the school's requirements, with professional
development to help educators implement the curriculum.

We've worked with ministries, policymakers, educators, and parents in over 85
countries, designing education solutions in 14 languages for Pre-K to 12. MCE is
the only Asia-based publisher that is an endorsement partner of Cambridge
Assessment International Education.

www.mceducation.com
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+  Theory Workbook
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«  Teacher's Guide

+  Theory Workbook (Teacher's Edition)
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-+ Digital Resources:

Annotatable enhanced eBooks (tagged with interactive digital resources)
Schemes of Work & Lesson Plans

Lesson-by-lesson PowerPoint Slides

Full Solutions to Textbook Questions

Context-based Videos with a Sustainability Focus

Online Question Bank

Image Bank
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