ESCIENCE

Teacher’s

>
Papua New Guinea
Department of Education




Issued free to schools by the Department of Education

First Edition

Published in 2020 by the Department of Education, Papua New Guinea.
© Copyright 2020, Department of Education, Papua New Guinea.

All rights reserved. No part of this publication may be reproduced, stored in a
refrieval system or transmitted by any form or by any means of electronic,
mechanical, photocopying, recording or otherwise without the prior written
permission of the publisher.

ISBN 978-9980-905-24-6

Acknowledgements

The Grade 6 Science Teacher's Manual was developed by the Curriculum
Development Division in partnership with the Science specialists from

Japan through the Project for Improving the Quality of Mathematics and Science
Education known as QUIS-ME Project.

The Science curriculum officers, textbook writers, pilot teachers from NCD
and CentralProvinces and the Subject Curriculum Group (SCG) are acknowledged
for their contribution in writing, piloting and validating this textbook.

The Curriculum Panel (CP) members, members of the Subject Advisory Committee
(SAC) and the Basic Education Board of Studies (BEBoS) are also acknowledged
for their advice, recommendation and endorsement of this Teacher's Manual.

A special acknowledgement is given to the People and the Government of
Japan for the partnership and support in funding and expertise through

Japan International Cooperation Agency (JICA) - QUIS-ME Project with
Curriculum Development Division (CDD).




Science
Teacher's Manual

Grade 6




Table of Contents

Content Page Number
Secretary's MESSAQgE ...t I
How to use Teacher's Manual...............cooooiii Il
Chapter 1. Paths of Energy ..o, 1
Chapter 2 Change and Formationof Land ............................ 14
Chapter 3. FOICE ..o 36
Chapter 4. Plantsand Water ..., 48
Chapter 5. Reproduction and Heredity in Plants ........................ 58
Chapter 6. Star ... 72
Chapter 7. ENergy ... 84
Chapter 8. MOON ... 104
Chapter 9. Electromagnet ..., 114
Chapter 10. Human Body System:

Respiratory System and Circulatory System ......... 128
Chapter 11. Mixtures and Solutions ..., 146
Science Tool BOX ..o 170
GOSNy i 178
Basic Science Instruments ... 184

Teacher's Manual Development Committees ........................... 186




Dear Teacher,

Teaching and learning of Science is a challenge. It is my pleasure to inform all Grade 6 Teachers

in Primary Schools that a scoped and sequenced content-based curriculum resource material, the
Teacher's Manual has been developed. The resource material will assist with the delivery of quality,
effective and meaningful Science lessons to all grade 6 students in the country. The Teacher's Manual
addresses areas of what to teach, how to teach and what to measure (assess). It is user friendly and
reflects PNG contexts in daily situations to help students acquire key concepts.

Science is a very interesting and enjoyable subject if taught well. This Grade 6 Teacher’s Manual
contains very interesting student activities with clear and precise step by step lesson flows for all
lessons and teacher notes to assist teachers understand the science concepts for each lesson. These
concepts are expanded from the Grades 6-8 Science syllabus to the textbook.

The Teacher’s Manual is self-explanatory and provides suitable teaching and learning contents for
teachers. It details the teaching and learning strategies, content, concepts and plans in order to
achieve the intended purpose of the science lessons prescribed in the National Science Textbook.
The lessons are aimed at preparing and shaping young scientists and equipping them with the
relevant scientific skills for the 21 century.

This teacher resource was produced by the National Department of Education, in partnership with
JICA our partners in global education. The development of these teacher and student materials
took three years (2016-2019). | commend all personnel involved; science experts from Japan and the
department’s very own curriculum officers and textbook writers for the excellent work done.

Teachers are encouraged to use this Teacher's Manual as the main tool to effectively deliver the
content of the textbook and other relevant resources such as science equipment recommended to

generate creative teaching and interactive learning.

| approve this Grade 6 Science Teacher’s Manual to be used in all primary schools throughout Papua

New Guinea.

. Uke Kombra,
Secretary for Ed




1. How to use the Teacher's Manual

Teacher's Manual has been developed for teachers to teach learning contents to their students more
effectively with using the National Science Textbook. As for the features of this Teacher's Manual, its
contents correspond to that in the textbook according to the Grades 6-8 Science Syllabus. The syllabus
sets the national standards that are taught by teachers in the classroom that all students should
acquire throughout the country, regardless of the context. These standards outlined in the syllabus are
reflected in this teacher's manual. Therefore, information in this teacher's manual will help teachers to
prepare lesson plans and to conduct lessons in line with the syllabus.

Firstly, the composition of the textbook is introduced, then, the components in this teacher's manual
are introduced in the following section.

. 1.1 Composition of Science textbook _

The Science Textbook is designed
like this to have its components to
repeatedly appear in each chapter,

Topic Title
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3. Summary
4. Exercise

1. Chapter Introduction
2. Main content pages

5. Science Extra
6. Chapter test

Structure in a chapter
The Science Textbook consists of several chapters based on learning contents according to
the syllabus. All chapters have regular components as shown in the diagram below.
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. 1.2 Main contents in the Teacher's Manual _

The main content in this Teacher's Manual has eight components: Basic lesson information, Lesson
objectives, Assessment, Preparation, Lesson flow, Teacher's note, Sample Blackboard Plan and a

reduced textbook page.

Basic lesson information

Basic information such as name of the unit,
chapter and topic for the lesson is shown. In
addition, numbering (numerical code) and total
number of lessons in the chapter are also
shown to make teaching easier.

.

[ Textbook page of the lesson
Corresponding textbook page number is
shown at the center. The numbers in red circle
on the page correspond to the ‘Lesson Flow’ to
show where the content is in the lesson flow.

Teacher's Notes

Supplementary information useful for teaching,
such as background knowledge and more
detailed explanations, are introduced.

In case of materials or equipment not
accessible nationwide, the alternatives are
mentioned and instructions on how to
improvise are provided.

P
Preparation
Materials and apparatuses recommended
for use in the lesson are shown.
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The lesson flow should be followed in line with the concept of the textbook:

@ Introduction

In the introduction, teacher makes students review the previous lesson to connect the new lesson
through the key question. An example of the introduction is shown in the lesson flow.

© Showing a key question

The key question is closely related to the core or main points of the lesson including the new

knowledge, new concepts and new skills. The teacher delivers the key question by using the review of
the previous lesson or a new phenomena at the beginning of a new lesson. In this particular lesson,
students try to answer the key question by guessing or predicting based on their experiences.

© Activity

The activity is delivered to examine their guess and prediction to the key question. In some lessons, the
teacher may deliver the activity without students' prediction or hypothesis. These two different ways are
dependent on the lesson content. Activities are carried out by a group, individually or done by teacher's
demonstration, which is dependent on the availability of the materials and contexts of the lesson topics.
Teacher allows students to have enough time to do the activity.

\%
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Lesson Flow
A lesson flow includes several teaching points. The main components are:
@. Introduction, @. Key question, €. Activity, @. Discussion and @. Summary.
Lesson flow in some lessons contains additional information like "Result" or "Challenge", according
to the content of the lesson in the textbook.

| S
( ( N
Lesson Objectives Assessment
Objectives capturing the main knowledge and skills Teacher should reflect own lesson
. inthe lesson are provided in the textbook. along this criteria through the lesson.
// /’ The three components of knowledge,

e— thinking skills, attitude & values are also
[ e <

indicated in the teacher's manual.
‘Knowledge’ means new concepts,
new findings and their relationships.
‘Thinking skills’ means scientific
process skills, which contain
observing, measuring, inferring,
classifying, predicting and
communicating.

e Attitude and Value’ means the

et ol interests, curiosities and respect for

e e ege vl S R nature and recognition on the
it v B <o ot e S AP importance and usefulness of the

A - - e s content.

s o s e e s i o s b e i Refer to Teachers Guide for detall

Mt ssiamn oo information.
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Sample Blackboard Fion

Lhrma Things inafood Chain | & =

Sample Blackboard Plan

A sample of blackboard of lesson notes
writing is introduced. Contents of the
blackboard sample are equivalent to the
main teaching points of the lesson and
can be utilised as a guide. In the
sample blackboard plan, examples of
the results in the activity and expected
student's answers are written in coloured

. . words.
© Discussion \ J

In the discussion part, the teacher allows students to present their results or findings from the activity
and to share with all other students. The teacher allows time to students to think and seek the answers
for the key question by using the results or findings in the activity. The teacher must verify the results to
the students to avoid misconceptions. In the case, for Grade 6, some of the results in the activity would
be same as the conclusion of the lesson.

© Summary

The summary confirms the core points of the lesson. The teacher asks questions shown in the
teacher's manuals as summative assessment to students in order to confirm if they have acquired the
main knowledge and skills in the lesson. The summary points may be the students’ findings or results in
the discussion part of the textbook which the teacher would facilitate and direct students.




. 1.3 Chapter Introduction in Teacher's Manual _

In the beginning of a chapter, the necessary information for the chapter such as chapter and topic
objectives, linkages of the learning contents with other chapters and grades and a list of lessons are
introduced. Student's prior knowledge learned in previous lesson or grade or experiences through their
daily lives are also provided.

Strand : LIFE
( Unit : INTERACTION AND RELATIONSHIP IN THE ENVIRONMENT

Chapter Objectives Chapter 1. Paths of Energy
The objectives to achieve the chapter are
introduced.

Topic Objectives
The objectives to achieve each topic are
introduced.

Chapter Heading

A picture of nature in Papua New Guinea or
things in daily life related to the learning
contents in the chapter is introduced with the
list of lesson titles at each chapter heading in
textbook.

. 1.4 Summary and Exercise / Science Extras in Teacher's Manual -

Summary and Exercise are inserted at the end of each topic, and Science Extras is inserted at the end of
each chapter.

Summary of the Topic
The summary of the topic are shown with
supplementary information.

Exercise of the Topic

Questions as student's exercise for learning
contents in each topic are shown. To know
students understanding, allow all students
enough time to try solving the questions. After
that, teacher must give the answer to students
and teach how to solve each question.

\



Related Learning Contents
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Related Learning Contents

In the Syllabus, key learning contents are
scoped and sequenced across all grades, from
elementary to grade 12. The main learning
contents of a chapter links to that in other
chapters including other grades from 3 to 6 are
outlined as a concept map. Contentin a
chapter of a grade is necessary to be taught
which links the contents to be learned in the
same grade or the next grade. The concept
map will help the teachers to visualise such a
scope and sequence to teach in the classroom.

Teaching Overview

Topic, lesson titles and key questions, lesson
number in the chapter, textbook page number
and numerical code of related content
standards written in the syllabus are introduced
in this list.

Exarcese pnpseTs

ot .. __
) o Nabews o mm
Gt el ¥ pelee g ne
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Answer of Exercise Question
Answers of the questions in exercise are
provided.

Science Extras

In the Science Extra page, interesting
information related to the chapter contents are
introduced to make students really interested
in science.

Students are given time to read the Science
Extra and discuss the content with classmates.
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2. How to deliver a Science Lesson

Both the Textbook and the Teacher’s Manual
work hand in hand to deliver a meaningful and
successful lesson. However, there are important
things to consider before lessons are taught.
Teacher should consider:

1. Having a Textbook and Teacher Manual on
hand.

2. Knowing what was the previous and the next
day’s lesson contents before delivering the
current lesson.

3. Preparing teaching materials prior to the lesson.

4. Reading the Lesson Objectives and

understanding it very well.

5. Reading and understanding the Teacher’s notes
to have some background content knowledge
of the lesson before teaching.

6. Following the sequence of the lesson carefully
and consult the sample blackboard plan to
confirm the lesson flow and notes.

7. Studying carefully the sample blackboard plan.

3. What to consider while presenting the lesson

Teacher should always consider the points
mentioned above to help present the lesson
effectively to the students. Everything that the
teacher needs to know prior to the lesson is
clearly written in the Teacher’s Manual. Therefore,
the teacher will have the manual while delivering
the lesson because the reduced size of the
textbook is inserted in the manual to help guide
and follow with the class.

At the beginning of each lesson, all lessons have
a key question that students are asked to think
about ways on how to find out. Teachers will also
realise that it encourages Problem Solving
approach (Textbook pages 8 to 9 ) through the
lesson. Teachers must be mindful that student’s
presentation of their findings is very rare and

1 Wander or Question

= Gunpgs whal will happan al The ehd of 1

aCiraly

special. While doing problem solving, some
findings presented may result in some
misconceptions. However, when such arises
consider those opinions or findings and always
direct their attention back to the main focus of the
lesson to flow with everyone in the class so that
they learn and understand.

In several lessons, basic science instruments
such as a thermometer, compass, digital scale
and simple electric circuit are required. For Grade
6 students, teachers must assist them to master
how to use the instruments to develop their
manipulative skills.

Learn abour nature, learn from patire

Concept of problem solving approach in the layout of students textbook (pages 8 to 9)

Vil



4. What to do during Lesson Preparation

1. Yearly Overview (Page X to XI)

The Yearly overview for Grade 6 Science
lessons provides the links to the syllabus. The
annual overview shows strand, unit, chapter,
topics and lesson titles. The time allocation for
each lesson in Science is recognised as a
double period of 80 minutes (40 minutes x 2
lessons).

2. Read Teacher's Manual

Information for teaching is introduced in the
manual and teachers should read and
understand the components of the teacher’s
manual as follows; lesson objectives,
assessments, preparation, lesson flow, teacher’s
notes and sample blackboard.

3. Test the activity

Before the lesson, a teacher has to prepare the
necessary materials and equipment written in
the teacher's manual. In addition, it is essential

for teachers to do a trial of the activity involving
an experiment before the lesson. Conditions
such as temperature, humidity, materials and
equipment used in the lesson may vary. If
teachers are able to find that the result obtained
differ or is incorrect, then they should be aware
of how to adjust the ways of presenting the
activity. The success of the lesson depends
entirely on how well a teacher prepares and
facilitates students learning to be concrete and
effective.
4. Prepare Blackboard Plan

After understanding the lesson contents, the
teacher prepares the blackboard plans shown in
the Teacher’s Manual. The effective use of
blackboard is important for student-friendly
lessons because students can easily take notes.

5. How to use blackboard

The common practice for the teachers utilising
the blackboard is dividing it into sections for
each subject. The Blackboard is an important
teaching tool for teachers when utilised well.
Therefore, in this Teacher’'s Manual it introduces
the strategy for enhancing the effectiveness of
blackboards for improving student learning.

1. To start a lesson, utilise the blackboard from

the top left-hand corner of the blackboard to
the right, top to the bottom chronologically as

Sample Blackboard Plan

Lesson Title

Tieke

Livng Things in & Food Chain

mika |

Key Question

chain?

Activity chaini?
¢ b ?
i are Ehiey differemi? o

il @ats anctFer animal and
al s eaten by dnciber? Whit &

1w eidaiicn shilp batweenn the e anenals!

CHACURAbGT
G Which nag
F What i the rals ol
&x Mow do animats get enegy ina food
3 What ks ther robe of animats ina food
O Can you guess iy andmals

ronaL meds can b ot based on

whhat thiry eas! = Prey

done in the Sample Blackboard Plan. The
utilisation of the blackboard will accommodate
the components of the blackboard plan below.

2. Encourage students to come out to the board
to display their ideas and findings by writing
and explaining what they have.

3. Allow students sufficient time to copy what
you wrote before you erase it.

Discussion Summary

Fummary
e i chie fosned chain haln b5 a paith of food sregy fee
% Tood? planks 10 animak.
plangs in the Teedl + PLants ase calksd producer
= Animads are callied consemaors
Diveres ane animals that sat plants
iibares ans animals that e only
5 a# animals that sat
bath animals and planrs
chiiory ane animals that hiant and sa1
it hisr amimale
are animals that aee hented and
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6. Yearly Overview

Yearly overview is designed purposely for the systematic flow of the grade content. It is helpful in the

preparation of the yearly program to effectively plan for teaching. The strands, ‘Life; ‘Physical Science

and ‘Earth and Space’ are core strands of science in the syllabus.

STRAND UNIT Chapter Topic Term No | LESSON Lesson Titles Page
in Chap. Number
1 1 Living Things in a Food Chain 2
2 2 Food Chain in Different Environments 4
INTERACTION IN . 3 3 Food Web in Different Environments 6
LIFE THE 1. Paths of Energy T Fvc\’l:‘:)Cha'" and Food
ENVIRONMENT 4 4 End of Food Chains 8
5 5 Summary and Exercise 10
6 6 Chapter test 12
7 1 Breaking Apart of Rocks 16
8 2 Carrying Away of Sediments 18
TERM 1
2.1 The Changes on the .
Earth's Surface 9 3 Works of Rivers 20
10 4 Other Causes that Change the Earth’s Surface 22
EARTH AND 2. Change and 1 5 Summary and Exercise 24
SPACE OUR EARTH F tion of Land
ormation of Lan! 12 6 Cross Section of a Cliff 26
13 7 Formation of Strata 28
2.2 Formation of Rock Layers 14 8 Formation of Sedimentary Rock 30
and Rocks
15 9 Summary and Exercise 32
16 10 Chapter test 34
17 1 Forces in Daily Life 38
18 2 Gravity 40
PHYSICAL FORCE AND . L
SCIENCE MOTION 3. Force 3.1 Forces around Us 19 3 Measuring and Describing Force 42
20 4 Summary and Exercise, 44
21 5 Chapter test 46
22 1 Paths of Water in Plants 50
23 2 Water in Leaves 52
LIFE PLANTS 4. Plants and Water 4.1 Water in Plants
24 3 Summary and Exercise 54
25 4 Chapter test 56
26 1 Flowers 60
TERM 2
27 2 Pollination 62
5. Reproduction and 5.1 Reproduction and 28 3 Reproduction in Flowering Plants 64
A= PLANTS Heredity in Plants Heredit)
Y 4 29 4 |Heredity in Plants 66
30 5 Summary and Exercise, 68
31 6 Chapter test 70
32 1 Stars 74
33 2 Movement of Stars 76
EARTH AND .
SPACE SPACE 6. Star 6.1 Stars 34 3 Constellations 78
35 4 Summary and Exercise 80
36 5 Chapter test 82




Chapters are arranged in sequential order from the first to the last. Each chapter contains one or more
topics. The lesson number in the chapter is given to each lesson according to the students’ textbook.
Each lesson is recommended to be conducted as double periods (80 minutes). Finally, the page
numbers are attached to each lesson to easily identify the lesson titles for planning and teaching.

STRAND UNIT Chapter Topic Term No | LESSON Lesson Titles Page
in Chap. Number
37 1 Kinetic Energy 86
38 2 Potential Energy 1: Gravitational Potential Energy 88
7.1 Forms and Uses of . . .
Energy 39 3 Potential Energy 2: Chemical Energy 90
40 4 Forms of Energy 92
PHYSICAL 41 5 Summary and Exercise 94
SCIENCE ENERGY 7. Energy
Relationship between Kinetic and Gravitational
42 6 N 96
Potential Energy
7.2 Energy Conversion 43 7 Change in Forms of Energy in Daily Life 98
44 8 Summary and Exercise 100
45 9 Chapter test 102
TERM 3 46 1 Movement of the Moon 106
47 2 Causes of Moon Phases 108
EASR;—:CAEND SPACE 8. Moon 8.1 Moon in Motion
48 3 Summary and Exercise 110
49 4 Chapter test 112
50 1 Characteristics of Electromagnet 116
51 2 How to Strengthen an Electromagnet 1 118
PHYSICAL 9.1 Properties of 52 3 How to Strengthen an Electromagnet 2 120
SCIENCE ENERGY 9. Blectromagnet Electromagnet
9 53 4 Use of Electromagnets in Daily Life 122
54 5 Summary and Exercise 124
55 6 Chapter test 126
56 1 Breathing 130
10.1 Respiratory System 57 2 Lungs 132
58 3 Summary and Exercise 134
10. Human Body
System: 59 4 The Heart 136
LIFE HUMAN BEING Respiratory System
and Circulatory 60 5 Circulation of Blood 138
System
10.2 Circulatory System 61 6 Blood 140
62 7 Summary and Exercise 142
63 8 Chapter test 144
64 1 Mixtures and Substances 148
TERM 4 65 2 Types of Mixtures 150
11.1 Mixtures 66 3 Separating a Mixture 1 152
67 4 Separating a Mixture 2 154
68 5 Summary and Exercise 156
PHYSICAL 11. Mixtures and K .
SCIENCE MATTER Solutions 69 6 Mixtures and Solutions 158
70 7 Weight of Solution 160
7 8 Amount of Substance Dissolved in Water 1 162
11.2 Solutions
72 9 Amount of Substance Dissolved in Water 2 164
73 10 Summary and Exercise 166
74 11 Chapter test 168
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Strand : LIFE
Unit : INTERACTION AND RELATIONSHIP IN THE ENVIRONMENT

Chapter 1. Paths of Energy

Chapter Objectives

Students will be able to understand
the paths of energy in the food chain by
explaining the roles of the living things in
the food chain and the different food webs
found in different ecosystems.

Topic Objectives
1.1 Food Chain and Food Web

Students will be able to;

+ Explain the roles of living things in
a food chain such as: producers,
consumers and decomposers.

- Describe different food chains existing
in different environments.

+ |dentify different food webs in different This picture is from the chapter heading of the textbook
ecosystems. showing fungi on a log. Fungi are examples of decomposers.

+ Describe decomposers and their roles
in a food chain.




Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Observing our } - Living Things in the } - Energy in Food } - Paths of Energy
Environment Environment - Habitat and
Adaptation

Prior knowledge for learning this chapter;
+ Afood chain is the path of food energy from plants to animals.

+ Afood web is made up of several food chains linked to each other in the environment.
+ Different kinds of habitats have different conditions such as temperature, light and
moisture.

Teaching Overview

This chapter consists of 6 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Living Things in a Food Chain

How do living things play a role in a food chain? n-12

Food Chains in Different Environments
2 What food chains are found in different 13-14
environments?

1.1 Food Chain and Food Webs in Different Environments
3 L . 15-16
Food Web What food webs are found in different environments?

End of Food Chains
4 What happens to the energy in food chains after 17-18
living things die?

5 Summary and Exercise, Science Extras 19 - 21

Chapter Test 6 Chapter Test 22-23




Unit:
Interaction
in the
Environment

Lesson Title
Lesson

176 Food Chain

Lesson Flow

o Introduction (5 min.)

* Review Grade 5 lesson on Energy in Food by
asking:

Q:What is a food chain?

Q:What happens in a food chain?

* Encourage students to think about how plants and
animals play a role in a food chain.
Introduce the key question

How do living things play a role in a food
chain?
Activity (35 min.)

* Organise the students to work in pairs.

* Explain the steps of the activity.

* Ask students to do the activity by referring to the
characters in the text book.

* Students will share ideas with each other about the
roles of the living things in the picture based on
the answers of the questions in the activity.

* Give enough time to the students to find new ideas
through the activity by themselves.

o Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm the findings with the students.
(Continue)

Teacher's Notes

Living Things in a

Chapter : 1. Paths of Energy
Topic : 1.1. Food Chain and Food Web

Total lesson No: 1 /74

Textbook page: 11 - 12

Preparation

nil

Food Chain and Food
Webh

Living Things in a Food
Chain

0 A food chain is the path of food energy from plants o animals.

(2]
(3]

O\

Plants are eaten by some animals, and some animals are eaten by
other animals. What are the roles of living things in a food chain?

How do living things play a role in a food

-
(P ) chain?

h
wy

Activity : Roles of living things in a

food chain il

Herad €81 o
dfferentiate
Irwing things in
& food chain?

What to Do:

The amow n the focd
ehain shirs 15 eaten
g bey Whikch arvmal i

waten by which animal?

7 %

o

NOTE: In Grade 5 in chapter 1 'Paths of Energy', students learnt about how energy flows in a food chain and in a food web. In
Grade 6 students will identify the roles of living things in a food chain and a food web. This will lead them to find that there are

food chains and webs in different environments.

Roles of living things in a food chain

* Plants are called producers because they are able to use light energy from the Sun with carbon dioxide and water to produce
food (starch). Animals cannot make their own food so they must eat plants and or other animals. They are called consumers.
Then there are decomposers (bacteria, fungi, including some worms), which feed on decaying matter. These decomposers
cause the decaying process that returns some of the energy, accumulated through the food chain back to the soil as nutrients.

* There are three groups of consumers. Animals that eat only plants are called herbivores (or primary consumers). Animals that
eat other animals are called carnivores. Carnivores that eat herbivores are called secondary consumers and carnivores that eat
other carnivores are called tertiary consumers. Animals and people who eat both animals and plants are called omnivores.

.4
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12

Lesson Objectives

Students will be able to:

¢ Explain the role of living things in a food
chain.

* Classity living things in a food chain
based on their food sources.

* Define the meanings of prey and predator.

Students are able to:

¢ State the role of producers and consumers in a food chain.

¢ Classify living things in a food chain into the groups of
herbivores, carnivores and omnivores.

* Describe the differences between predator and prey.

* Enjoy classifying animals as preys and predators.

(5]

Liveng things are parls of a food chain. Planls are called producers
because they produce their own food by using lighl enerngy from the Sun
Amimals in a lood chain are called consumers because thay consuma
ather plants and animals

Consumers can be classified into three groups by their food source. An
animal thal eats only plants is called a herbivore. Deers and kangaroos are
nerbivores. An animal that eats only animals is called a carnivors Snakes
and owls are carnivores, An animal that eats both plants and animats ks
called an gmnivone. Humans any omnivones

.~(

am

Amang consumers, some animals eat other animals and some animals are

aaten by athar animals, An animal thal hunts and @ats olhes ammals is called
a predator. An animal that is hunted and ealen by predators is called a
prey

Animals can ba bolh predators and preys, For example, a frog eats olher
ammals such as grasshoppers of butterflies, but it is also eaten by a snake
or an owl. A lrog can be both predator and pray.

Sample Blackboard Plan

Title:

Livng Things in a Food Chain
Key question: How do living things play a
role in a food chain?

Activity: Roles of living things in a food chain
1. How do plants and animals get energy?

Discussion

make their own food?

chain?

chain?

How are they different?

2. What types of food do the two animals
eat? How are they different?

3. Which animal eats another animal and
which animal is eaten by another? What is
the relationship between the two animals?

chain?

what they eat?

Q: Which organisms in the food chain
Q: What is the role of plants in the food
Q: How do animals get energy in a food
Q: What is the role of animals in a food

Q: Can you guess how animals
(consumers) can be classified based on

* Based on their findings, ask these questions as
discussion points.

Q:Which organisms in the food chain make
their own food? (Plant)

+ Stress that because plants produce their
own food, they are called producers.
:What is the role of plants in the food chain?
(It provides food for animals.)

Q:How do animals get energy in a food chain?
(They hunt, kill and eat living things.)

Q:What is the role of animals in a food chain?
(They consume living things in a food
chain.)

 Stress that because animals eat (consume) other
living things, they are called consumers.
:Can you guess how animals (consumer.
can be classified b n what th
depends on students)

* Conclude the discussions.
Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is the role of plants in a food chain?
Q: What is the meaning of producers and

consumers?
Q: How can consumers be classified into three
Q:

£2 (It

groups?
Which animals are herbivores, carnivores and
omnivores?
Q: What are predators and preys?
* Ask students to copy the notes on the blackboard
into their exercise books.

Summary
» Food chain is a path of food energy from

plants to animals.

« Plants are called producers.

+ Animals are called consumers.

- Herbivores are animals that eat plants
only, Carnivores are animals that eat only
animals. Omnivore are animals that eat
both animals and plants.

« Predators are animals that hunt and eat
other animals.

« Preys are animals that are hunted and
eaten by other animals.




Inte?ggéion Chapter : 1. Paths of Energy Total lesson No: 2 /74

in the Topic : 1.1. Food Chain and Food Web Textbook page: 13 - 14
Environment

Lesson Title Preparation

—Lzsf’ : n Food Chain in Different nil
Environments

Lesson Flow

@ introduction (5 min,) Food Chain in Different

) , , Environments
* Review previous lesson by asking:

. . . . 0 Living things live in different environments such as deserts,
Q:What !s the role of plants in a food chain? rairforests, grasslands, rivers, laks and ooaans:
Q:What is the meaning of producers and _—

\‘I| What food chains are found in different

'
consumers? 'n?

Q:How can we classify consumers?

environments?

* Provoke students to think of different types of (. — . )
food chains in different environments by asking: (3 @ Activity : Food chains around you Y.
: . L
Q:Are food chains the same in different rr— o
habstats are] Wihsar kindi

environments? 1. Shudy the pictures of the ervironments bet
9 Introduce the key question v
What food chains are found in different
environments?
e Activity (35 min.)
¢ Organise the students to work in pairs.
* Explain the steps of the activity.
* Ask students to do the activity by referring to the
character and pictures in the textbook.
* Check students' activity and if necessary guide
them towards their findings.
 Students will share ideas with each other about
different types of food chains in different
environments.
¢ Give enough time to the students to find new ideas
through the activity by themselves.
0 Discussion for findings (25 min.)
* Ask students to present their findings from the
activity.
(Continue)

of habitats do you fve in?

Teacher's Notes

* The table below shows some examples of food chains in different environments. This shows that food chains are in
different enviroments. For example, in a grassland you might find grass, grasshopper, snake and eagle living there.
You can not find them in a swamp.

Different environments Examples of food chains

(1) River River grass — prawn — fish

(2) Ocean Phytoplankton — lobster — fish — dolphin
(3) Swamp Algae — mosquito larva — tilapia

(4) Grassland Grass — grasshopper — snake — eagle
(5) Rainforest Mushroom — ant — lizard — snake

* All food chains start with energy from the Sun. This energy is captured by plants. Thus, the living part of a food
chain always starts with plants and ends with decomposers. The decomposers are the final level or stage in food
chains.
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Lesson Objectives

Students will be able to: Students are able to:

e Identify different food chains existing in e List different food chains from different environments such
different environments. as ocean, forest and river.

* Describe the food chains around their ¢ Draw the diagrams of simple food chains around their
environment. environment.

* Enjoy discovering the food chains in their environment.

Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:Why do living things live in different
environments? (Because in different
environments they are able to find their own

Food Chalns in Forests fOOd, etc...)

Different types of food ot Q:Why are food chains different? (Because

chains exist in forests & different living things live in different

because many types.of - - environments, different animals eat different

food in different environments, etc...)
Q:What would be a food chain in a forest? (It
depends on students)
* Conclude the discussions.
@ summary (15 min)
* Ask students to open their textbooks to the
summary page and explain.
e Summarise today's lesson on the blackboard.
* Ask these questions as assessment:
Q: Do the same living things live in an

Whatt typres of oo
chadr Cam yod Bnd ina

Food chains axist wheraver living things ieist and pomd habitat?

are found. Food chains are different in

different enviconmenls. The lollowing are examplas of SoMa

{pod chains in difterant envircnments

plants and animais can i ; =
D lound In lorasts, For
example, some insecls i y
eal plants 1o get enargy
Mice eat the insects
and then snakes eal the
mice, The snakes are
than eaten by owls.

Food Chains in Ponds

[Dalterent types of food
chains can be found n
ponds, For exampla,

i ?
algae get thiir anergy environment:
from the sun. Freshwater g Q: Why are food chains different in different
shnmps often eat algae environments?
Y getbnongy- SmaK fish Q: What would be a food chain in a pond
eal the shimps. Then . 9
environment’

1he small fish are aalan

by big fish ¢ Ask students to copy the notes on the blackboard

into their exercise books.

Title:
Food Chains in Different

Q:What would be a food chain in a forest?

Environments

Key question:
What food chains are found in different

environments?

Activity: Food chains around you

1.What kinds of environment are you
surrounded by?

2. List of living things.
Example:

Discussion
Q: Why do living things live in different
environments?

Q:Why are food chains different?

Summary

® Food chains exist everywhere where living
things are found.

® Food chains are different according to the
type of environment.

® Example:
1. Rainforest food chain
Fruits = butterfly = hornbill - Eagle
2. Ocean Food Chain
Seaweed = Shrimps — small fish - tuna




Integggéion Chapter : 1. Paths of Energy Total lesson No: 3 /74

Envioie Topic : 1.1. Food Chain and Food Web Textbook page: 15 - 16
nvironment

Lesson Title Preparation

Lesson  Food Webs in Different ni
Environments.

Lesson Flow

o Introduction (5 min.)

* Review Grade 5 Chapter 1 lesson 3, 'Food Webs'
and the previous lesson by asking:
Q:What is a food web? —
Q:Why are food chains different in different '?1 g‘wgﬂﬂmgs are found in different
environments? -
* Provoke students to think by asking: (
Q:How about food webs, are they also different 13 @ Activity : Food webs around you >
in different environments? e R
elntroduce the key question G ek s e TN | [NBACLBA A
What food webs are found in different
environments?
0 Activity (35 min.) (4]
* Organise the students to work in pairs.
* Explain the steps of the activity.
* Ask students to do the activity by referring to the
characters and the picture in the textbook.
* Check students' activity and if necessary guide
them towards their findings.
* Ask students to share their ideas with each other
about how living things are connected to each
other in the environments in the picture.
* Give enough time to the students to find new ideas
through the activity by themselves.
0 Discussion for findings (25 min.)
* Ask students to present their findings from the
activity.
(Continue)

Food Web in Different
Environmentis

Food chains are different in diferent environments. How about food
webs?

liwirs thing is Aaten by

A Foucscd chsin shows cnly
a path of food enengy but
inE S6R wer can hind masy dffererd
psatha i this diageam

Teacher's Notes

Tips for the Lesson
* Let students notice that the components in food webs in different environments are different.

* Also explain to students that a food web gets more complex when there are many different types of living things living

in an ecosystem.
* In the sample food web of fresh water there are a

Food webs in the Freshwater Food webs in Grassland

Environment Environment
number of living things. In such environment Pond weed —— Prawn ///, el
organisms compete to get what they need to survive. . e
* A healthy food web has many producers and many \
herbivores. The food web only has a few carnivores and ek A by
omnivores. /

* Refer to the energy pyramid learnt in Grade 5, chapter Water beetle
1 ‘Energy From Food’ shows energy flow from one
level to next level. Algse Grass

Mosquito Lensa

15



Lesson Objectives

Students will be able to: Students are able to:

* Explain what a food web is. ¢ State what a food web is by relating to food chains.

* Explain what an ecosystem is. ¢ Define what an ecosystem is by relating to food webs.

* Identify different food webs found in * Draw a food web to show connections of food chains in ecosystems
different ecosystems. such as a forest and an ocean.

* Write their findings on the blackboard.
* Facilitate active students' discussions.
e * Confirm the findings with the students.
Based on their findings, ask these questions as

A fiood wab is made up of several lood chains connected together in an discussion points.

ecogysiam. 1t shows bow consumers and producens are nlerconnected in Q|§ the Shape of a food web the same as a
many ways i hefp them survive. An ecosystem 5 mada up ol all the living f: 0 ;! chain?

and non-living 1hings in a given area interacting with ona analher. Diflerant

food webs can be found in different ecosysiem (NO)

Food Webs In Forests Q:How is a food web different from a food
The diagram shows an k. R : . chain?

example of a food web

in a forest. Plants are
producers in a fores)
Plants are eaten by insects
Insects may be eaten by
mice, frogs or small birds
Snakes eal tha insects oo
bul they akso eat frogs or
mice,

Food Webs in Oceans

(Not only one path, complicated paths.)

Q:How is one living thing interconnected to

other living things?
(One living thing connects many other living

things.)

e Let students draw a food web in an ocean. (Refer
to Teacher's Notes)
:Why is the f web in th n lookin
different from the food web in the forest?

Different food webs can atso be faund in obeans. Tha piclure balow shows
an exampée of a iood web in the ocean. Sea weed is a producer. It is eaten (Different plants and animals are there,
by crabs or shrimps. The shrimps are not only eaten by small fish but also producers, preys and predators are different
e s This sinl fslv aradesien: by ig sk or Almrs in different environments, etc...)
J v 1 4 ¢ Conclude the discussions.
e Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q:How are food webs different from food

chains?

Q: What is an ecosystem?

* Ask students to copy the notes on the blackboard
into their exercise books.

Sample Blackboard Plan

Title: Discussion Q:Why is the food web in the ocean looking
Food Webs in Different Q: Is the shape of a food web the same asa | different from the food web in the forest?

Environments food chain? .
Q: How is a food web different from a food

Key question: chain?
What food webs are found in different

environments?

Summary
Q: How is one living thing interconnected to | - Different food webs exist in different

other living things? environments.

» When an environment is different, there are
different producers, preys and predators.

Let's draw food web in ocean « An ecosystem is made up of all the living

and non-living things in a given area

interacting with one another.

Activity: Food webs around you.




Intelﬁggéion Chapter : 1. Paths of Energy Total lesson No: 4/ 74

in the Topic : 1.1. Food Chain and Food Web Textbook page: 17 - 18
Environment

Lesson Title Preparation
Lesson nil

4/6 End of Food Chains

Lesson Flow

o Introduction (5 min.)
* Recap on the previous lesson by asking:

. i f ucers h
Q:How do food webs look different from food (1) mﬂ:z: m'mnfﬂmiﬁf afiar Imzﬁiﬁ:ﬁ?mgh
chains? _—
: - '\ What happens to the energy in food chains
Q:What is an ecosystem? o (2] (___?JJ Ster Imgﬁhlngs phitS
* Encourage students to focus on their daily

experience of when they see a dead plant or ( e : : ;
animal and ask: (3 ) @ Activity : Food chains on and in soil

Q:Have you seen dead plants or animals?
. What to Do:
Q:What happens after they die? o i e e Rl s el S A e i pamwiel o Tk
9 Introduce the key question 2. Blarriave the leives and record what you e under the faller
What happens to the energy in food chain T - ——
after living things die? g 1hings and the ings you observed A s
eActivity (35 min.) o Rl e Rk v v AR AR Pl

¢ Organise the students to work in groups.

¢ Explain the steps of the activity.

¢ Go outside with students and let them observe
under fallen leaves and soil.

¢ Ask them to record their observations in their
exercise books.

e After observation, students will share ideas about
living things they found in or near fallen leaves
and soil.

¢ Give enough time to the students to find new ideas
through the activity by themselves.

0 Discussion for findings (25 min.)

¢ Ask students to present their findings from the .
activity. 7
(Continue)

) End of Food Chains

Teacher's Notes

What is decomposition?
Decomposition is the process by which living things are broken down into simpler forms of matter. (Rotting , Decaying)

How does decomposition occur?

Nature has a way of disposing (transferring to another) dead organisms. There are some tiny living things that feed on
dead animals and plants bodies. Therefore, the dead animals and plants bodies gradually start to under go the process, of
decomposition. That is why the Earth is not covered with bodies of dead animals and plants.

Examples of decomposers

1) Bacteria * Bring students to a place where there are rotten and decaying materials piled up so
2) Fungi (singular- Fungus) students can be able to observe decomposers.

3) Algae * Decomposers may transmit diseases. So the students must wash their hands with
4) Lichen soap after the observations.




Lesson Objectives

Students will be able to:

¢ Explain what happens to the energy in a food
chain after living things die.

¢ Describe what decomposers are.

* Communicate their ideas with others.

Students are able to:

¢ Describe the flow of energy in a food chain after living
things die in relation to the roles of decomposers.

* List the types of decomposers and their roles in a food
chain.

» Express their ideas to others positively.

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as

(o B P >

L enfipedk r.u d bevile

Many small living things : F If discussion points.
fead on dead plants or [ = A e ,-c}ﬂ{:;, :‘What t f living thin u find?
animais to get energy. ?-'ﬂlm il Hﬁn L (fungi, earthworms, pill bugs, ants, slug,
b':.mt:m"z'mlm 0. S e many different kinds of insects, rotten
:Nlr.ﬂ II'IQ‘E ang '.JI'IgI ETed|a " 4 I
ants, etc.)
earthworms, pill bugs and — . V. p ’ i
slug. All of them form food R S Q:How do the fallen leaves and the soils look

18

chains on and in the soil

Organisms thal break

down dead animals and planis are called decomposers
Worm, fungi, bacténa and some insects are examples ol

decomposers. Bacteria are tny litle organisms that ara

like? (Fallen leaves: Some decay, crumble,
got rotten, etc. Soil: It includes many
different kinds of living things, brown or
black colour, wet, etc...)

:Why is the Earth not with
lant nimals? (It depends on
students’ ideas.)
* Explain that after living things die, there are
some living things that feed on dead plants and
animal bodies to get energy.

Q:What do you think about the energy in the
food chain after living things die? (Energy is
passed on to other living things in the sail,
etc.)

* Conclude the discussions.

6 Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:

Q: What happens to the energy in the food chain
when living things die?
Q: What are decomposers?
Sample Blackboard Plan  Ask students to copy the notes on the blackboard
into their exercise books.

averywheare around us. We canndl see them withoul a
MHCrOsCcope

Decomposers are part of a lood chain. Thay are the last
Iink in the food chain, Plants get energy from the Sun amnd animals eat plants
ar othar ammals to get energy. When-a plant or an animal dies, CECOMpOses
braak down the dead planis or animals into smaller pieces. Thay then tum
them into nuinents in the soil. Plants use the nutrients to Qrow agam Thus
1he food cham becomes a complete cycle, Withoul decomposears, dead
plants or animals would pike up on the Earth

— —
| Producer

peee— ,cmmmer e
| Comgumen |

| Consumer |

Title:
End of Food Chains

Discussion
Q: What types of living things did you find?

Q: What do you think about the energy in
the food chain after living things die?

Key question:
What happens to the energy in food chains

after living things die? Summary

Activity: Food Chains on and in soil

Living things you found

Q: How do the fallen leaves and the soils
look like?

Animals

Plants

Q: Why is the Earth not covered with dead
plants and animals?

- Organism that breaks down dead plants
and animal bodies are called decomposer.

- Decomposers are part of a food chain.
They are the last link in the food chain.

« Bacteria are tiny little organisms that are
everywhere around us but we can only
see them using a microscope.




Total lesson No: 5 /74
Textbook page: 19 - 21

. Lesson Title
Lesson . Summary and
- Exercise N
- Living Thingsin a Food Chaln

_I Flars st producens thisl produds their own tood

- __| Arimais are consumans mil congume plants and oiher ahima o get energy
TIpS of lesson __| Hortsiooes aie anemals that eat only plants

_J CAMBONTE ane anmals hal aar only anmals
asummary (20 min.) ] Omntenres ane arvmals that eal both plants and animalg

 Recap the main learning contents covered in this topic. A I N P e

* Based on the main learning contents ask students the

following questions Food Chain in Different Environments

_] Aprey & an animal thal is hunted and enten by predatos

© What is the role of plants in a food chain? L) o chie slont sherkigs I Siios i .
. . . Food chasrs ane difforent in déerent eminonments becauss differen of
© Why are there different food webs in different Z pharns il animals ve there, e

environments? Food Web in Different Environmenits e, = |

© What happens to the energy in a food chain when T T R A

plantS and animals d]e? CormnCH NG N A eccHysINm [ shows how
. . . . Cormamens and producers ae inkirconnecied in
* Explain and correct the learning contents if they still many waiys 1o heip e survive
have misconceptions. ] 0 wcosywiom is mace up of al e ling and

non-inang Bhirgs in & given area inleracing with one anather.

* Verify their understanding with the summary points. ) o st s e G AL

¢ Allow students to read aloud the main ideas of the -

topic and then copy into their exercise books.
_J Docomposars ane igansms thal breal, down dead plants

and prémals 1o get enegy.

_l Bactania &re by 10l organisms 1Nal ane everywhens
Brourd US. VB CANNG! S0 D wilhout & MIcrosiope

e Exercise & Explanation (30 min.)
* Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

01, Compieta aach senioncn wilh P oomect wind

* After the exercise give them the answers to the o Ak e ol R
questions and explain how to solve them using their (R A s i N s s oy A skl 18 .
. . . . 31 An _ is made up of ol e Iwving things and non-lsing things ina
scientific understanding and ideas. L A ESCSG Wit 0 Aier

» Make reference to the textbook or provide clear e e L LA T PR AT SALIA Y AL

examples in daily life to strengthen the learnt concepts
02 Choose ha lefior with the Direct answes

in this topic. (1] Wrech of e toliowing Bats olhae animats onky™
A Camionm
B Privy
. Hetbivor
0. Onnivore
(2] Whnal do ecompoid provice for 500 and plants?
A Biacheria
B Mutrierits
. Water
0. Sambgha

8 Answer the lollowing dusestions
(1) Flace gach irng teng Delces unces thee conect haudng
lorrann, o, serwead, Dullarfly, Srlke, hibsous
Proaiucns Consumar

(2] Wt makes & lood web diffonent in ditladent aris?

Od Wiy 5 e Eadih reol piied up with ciad plasis Bnd arimais?

20
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Exercise answers

Ql.

(1) omnivore
(2) prey

(3) ecosystem
(4) decomposers

Q2.
(1 A
@) B

Q3.
ey

Producer Consumer

Tomato, seaweed
hibiscus

Frog, butterfly, snake

(2) Expected answer

Different plants and animals live in different
environments.

Q4.Expected answer

Because there are decomposers that break
down dead plants and animals into smaller
pieces and also they decay into the ground.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapler 1

sScience Extrags

How much energy is transferred in a food
chain?

Whien a plant & saten by a primany consumarn, only 1096 ol the anangy is
passed on, This Kw porcontage of ransisred anorgy can be recognised

oo different reasons like soma of e organsm nol Besng eaten, incomplate
digestion of the eaban organism, energy ost in remove of wasle (ocesses
or enangy kst as haal

Consumars pass 10% of their ansngy onto olber consumars thil faeds on
tharm. Bescausa [hisy fne Far mong abhs Fun planks whan pagsing on this
energy. Aol of Ihe enerngy is st n tha removal of waste and some is los! in
irying to makniain a constam body rempedaiung

Third cosriumiis (0.1 %]

Sercond consumears {1%)

Prirraary consamens (109%)

WY R

Thi pyramid Shawas th total enangy Sloned in organisms al aach leeding
vl i an esosysham, Slamog with the primary consumers al the basa
teadng level of the pyramid. The pyramid makes il clear why there can be
only a lmited numbar of feedng levals. in o jood chain o web. Because thers
i s aniegy at hichar liseding lovels; thieha B uSually Bewer Grganisms as
will. Dnganeime tend |0 b largar in Size o Fegher fesding vals

21
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Total lesson No: 6 /74
Textbook page: 22 - 23

. Lesson Title
Lesson

6/6 Chapter Test

Answers to the Chapter Test

,  Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

1. Paths of Energy

Complete each sentence with the correct word.

(1) Organisms that break down the bodies of dead animals and plants
to get energy are called _decomposers .

(2) Animals in a food chain are called consumers hecause they eat
other plants and animals.

{3) Humans are called omnivores because they eat both plants and
animals.

(4) Tiny decomposers that cannot be seen without a microscope are
called bacteria ,

Q? Choose the letter with the correct answer.
(1) What do all food chains end with?
A Producers
B. Herbivores
C. Carnivores
Deccmpclsers
(2) Which is a food chain that is found in a pond?
A. Seaweed + Grasshopper =+ Fish = Shark
aweed - Shrimp -+ Small fish - Large fish
C. Grass =+ Grasshopper = Frog -+ Snake
D. Shrimp =+ Seaweed = Fish = Shark
(3) Study the food web shown in the picture

on the right and identify the omnivore. M ...pd
A. Corn plant g J
B. Grasshopper E j m'
@Hal "") -
D. Snake

(4) Why do food chains differ from others in different environments?
A. Because same animals eat the same food.
B. Because same living things liva in different environments,
@Because different living things live in different environmeants.
D. Because same plants live in different environments.

22
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Q3

Q4

(1) A student observed living things in an
environment and drew a food web as shown
below, however there was something wrong
with his food web. Explain why.

Algae + Shells + Small fish

N

Shrimps 4+—— Big fish

Some arrows in the food webs are pointing in the opposite
directions.

(2) How do algae get their energy?
Algae get their energy from the Sun.

(1) A bird died and laid on the soil. After some days the bird looked as

though it had disappeared into the ground. What had happened?
Explain your answer.

(Expected answer) The dead bird had
been broken down into smaller pieces

by decomposers like worms, ants and
bacteria.

(2) What would happen to the energy that was in the bird?
(Expected answer) The energy that is in the dead bird has been
turned into nutrients in the soil.

23
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Strand : EARTH AND SPACE
Unit : OUR EARTH

Chapter 2. Change and Formation of Land

Chapter Objectives

Students will be able to understand
the process of weathering, erosion and
deposition that cause changes on the
Earth’s surface overtime while earthquakes,
volcanoes and landslides cause the rapid
changes on the Earth’s surface.

They will also be able to explain how
strata and sedimentary rocks are formed.

Topic Objectives

2.1 The Changes on the Earth’s
Surface

Students will be able to;

+ Explain that weathering is a process
where a rock is broken down into
smaller pieces overtime.

- State how wind, water, acid rain and
plants cause weathering.

+ Demonstrate how the process of
erosion occurs.

+ Describe what happens to the rocks
and soil during and after being carried
away by running water.

+ ldentify other causes that change the
Earth’s surface.

2.2 Formation of Rock Layers and
Rocks

Students will be able to;

+ Explore the different layers of rocks by
their colour and size.

+ Explain that the layers of rocks are
formed when sediments are deposited

Chapter 2

(ChahoeYame
[Formation of

This picture is from the chapter heading of the textbook
showing a river flowing from Mt. Kare, Enga Province.

at the bottom of lakes or seafloor by
flowing rivers.

« Describe how sedimentary rocks are
formed.

+ Classify different types of sedimentary
rocks according to their physical
properties.

14



Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- The Earth } - Soil for Human } - Rocks, Minerals } - Change and
Beings and Fossils Formation of Land

Prior knowledge for learning this chapter;
+ Three kinds of rocks: sedimentary rock, metamorphic rock and igneous rock.

+ Use of rocks and minerals
+ Fossils give us information about organisms that live long ago.

Teaching Overview

This chapter consists of 10 lessons, each lesson is a double period.

Topic Lesson No. Lesson Title and Key Question Cor_mtent Sl
in syllabus page number
1 Breaking Apart of Rocks o5 - 26
How does the surface of the Earth change?
5 Carrying Away of Sediments 57 - o8
What happens to sediments after weathering?
2.1 The Changes Works of Rivers
on the Earth’s 3 What happens to sediments after they are carried 29-30
SuEGe away by rivers?
4 Other Causes that Change the Earth's Surface 31-32
What else change the surface of the Earth?
5 Summary and Exercise 33-34
6.3.1
Cross Section of a Cliff
6 Why does a rock section of cliff have striped 35-36
pattern?
2.2 Formation of . Formation of Strata 37-38
Rock Layers and How are strata formed?
Rocks Formation of Sedimentary Rock
8 ) 39 -40
How are sedimentary rocks formed?
9 Summary and Exercise, Science Extras 41 -43
Chapter Test 10 Chapter Test 44 - 45
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Unit:
Our Earth

Lesson Title
Lesson
1/10

Lesson Flow

o Introduction (5 min.)
* This is the first lesson and there is no review.
* Motivate students to look at the picture in the
introduction of the textbook and ask the question:

Q:This rock was not like this before, what has
caused it to change the way it looks now?

e Introduce the key question

How does the surface of the Earth change?
€) Activity (35 min,)

* Organise students into groups.

* Explain the steps of the activity.

* Refer the students to what the character is saying
for their investigations.

¢ Have students to do the activity.

* Record their findings in their exercise books.

* Check students' activity and if necessary guide
them towards their findings.

* Give enough time for students to do their findings.

» Ask the students to discuss their findings in their

groups.
0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.
(Continue)

Teacher's Notes

Chapter : 2. Change and Formation of Land
Topic : 2.1. The Changes on the Earth's Surface

Breaking Apart of Rocks

Rocks

Study the picture on the right. The rock looks like a
giant mushroom! How was it formed?

Total lesson No: 7/ 74
Textbook page: 25 - 26

Preparation

jar, some pieces of the same coloured
chalk,salt

The Changes of the
Earth’s Surface

Breaking Apart of

What We Need:

Activity : Shaking a mixture of chalk
and salt -

Salt represents
4‘? sard vl chasik

repeesents ook

* Weathering is the breakdown of rocks at the Earth’s surface, by the action of rainwater, extremes of temperature and
biological activity. It does not involve the removal of rock material.

* There are three types of weathering; physical, chemical and biological.

* Physical weathering is the geological process of breaking apart rocks without changing their chemical composition.
Overtime, movements of the earth and environment can break apart rock formations, causing physical weathering.

* Chemical weathering is caused by chemical reactions with water and substances dissolved in it.

 Biological weathering is the weakening and subsequent disintegration of rocks by plants, animals and microbes.
Growing plant roots can exert pressure on the rock. Although the process is physical, the pressure is exerted by a

biological process (i.e. growing roots)
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Students will be able to: Students are able to:
* Define the word weathering.  State that weathering is a process where a rock is broken
* Explain how the process of weathering can down into smaller pieces overtime.
change the earth’s surface. * Describe the agents of weathering such as wind, rain,
* Communicate their findings with others. chemicals and living things.

» Express their opinion with confidence.

* Confirm the findings with the students.
* Based on their findings, ask these questions as

e discussion points.
Q:Why did the colour of salt, size and the
The surface of the Earth is slowly changing. The change of the Earth's shape of the chalk change? (Because of
surtace = caused by weathernng. Weathering is a process where rock shaking.)
i5 broken down into smaller pieces over ime, Tha smaller pieces of rock -Salt repr. nt and. What mak an
are called sediments i -, =g s

move in nature? (Sand is moved by wind,
rain, water etc...)
:Chalk represents rocks. What changes the
size and shape of rocks in nature? (Wind,
rain, water can change the size and shape
of rocks.)

* Conclude the discussions.
Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What is weathering?
Q: What are the small pieces of rocks called?
Q: How do plants cause weathering?
Q: What are the causes of weathering?

* Ask students to copy the notes on the blackboard
into their exercise books.

Weathering can shape rocks
into unusual formations, Wind, |
water, ica, chemicals and
living things are causes of
weatharing

Sand biown by wind and rain
hits large rocks over and over.
The rocks are weakened and
broken down into smalles
pieces of rocks ]
Most rocks have liny cracks in S
thenm, Rainwater gets inta the
cracks. In cold chmates, tne
witler reezes and expands
The expanding ice makes
the cracks bigger and breaks
rockg over tima

Gases such as carbon dioxide B

in the air react with rainwater
1o form acid rain. Acid ram
weakens rocks such as
limastone, causing i bo break
Planis also causs weatharing
Thay slowly grow into cracks
in tha rocks and widen the
cracks and the rock breaks

Sample Blackboard Plan

Title: Discussion Summary
Breaking Apart of Rocks Q: Why did the colour of salt, size and the + Weathering is the process where rock is
shape of the chalk change? broken down into smaller pieces
overtime.
Q: Salt represents sand. What makes sand + The small pieces of rocks are called
move in nature? sediments.
» Weathering is caused by:
Q: Chalk represents rocks. What changes the 1. Wind
size and shape of rocks in nature? 2. Water
3.lce
4. Chemicals and
5. Living things.

Key question:

How does the surface of the Earth change?
Activity:

Shaking a mixture of chalk and salt

1. What is the difference about the chalk
before and after shaking the mixture?
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Unit: Chapter : 2. Change and Formation of Land Total lesson No: 8 / 74

Our Earth Topic : 2.1. The Changes on the Earth's Surface Textbook page: 27 - 28
Lesson Title Preparation
Lesson i tray, water, sand and ruler
2710 Carrying Away of
Sediments

Lesson Flow

@ introduction (5 min,) Lesson 2 Cﬂrliying Away of

. Sediments
¢ Review the last lesson. Wi e S e ard ettt oo
Rk . . ind, water, ice, micals and living things cause rocks reak
Q:What is weathering? . . 0 Aot into sadimants:
Q:What causes rocks to break down into sediments? p—
« Motivate students to think about how broken ( ? ) What happens to sediments after weathering?

sediments are found in different places by asking:

. ; '
Q:How do sediments move from one place to 9 Activity : How do waves change the

another? beach? )
e Introduce the key question s e
What We Nead: Sand tepresents
What happens to sediments after weathering? ey m rsiedivad

represents ooesn

e Activity (35 min.) Whe to “ﬂ
 Organise students into groups. s
* Explain the steps of the activity.
* Refer the students to what the character is saying
for their investigations.
¢ Have students to do the activity.
 Let students record their findings in their exercise
books by sketching how the beach looked before
and after the waves hit it.
* Check students' activity and if necessary guide
them towards their findings.
* Give enough time for students to do their findings.
* Ask the students to discuss their findings in their
groups.
0 Discussion for findings (25 min.) o
* Ask students to present their findings from the : B
activity. . 4
(Continue)

Teacher's Notes

Additional information on types of erosion

* Wind erosion — is the removal of soil particles by force and kinetic energy of the wind. These particles are transported
and deposited when the wind energy drops.

* Water erosion - is caused by the kinetic energy of rain falling on the soil surface and by the mechanical force of run
off.

» Gravity erosion — is the mass movement of soil that occurs on steep slopes under the influence of gravity. The process

involves the transfer of slope — forming materials from higher to lower grounds due to self-weight.
* Ice erosion — when large mass of ice (glacier) melts it starts to move and carries large amount of soil with it.

Some effects of soil erosion

* The effects of soil erosion is behind the loss of fertile land. It has led to increase pollution and sedimentation in
streams and rivers, clogging these waterways and causing declines in fish and other species.

* Soil erosion can also lead to landslides and floods.
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28

Lesson Objectives

Students will be able to:

* Define erosion.

* Identify the causes of soil erosion.

* Examine the model of how waves change
a beach.

Students are able to:

* Explain that erosion is the movement of sediments from one
place to another.

* Describe that soil erosion is caused by water, wind and ice.

* Sketch the aspects of erosion when waves flow over the beach.

* Participate in the activity with interest.

* Write their findings on the blackboard.
* Facilitate active students’ discussions.
e * Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:What happens to the shape of the beach
when waves hit it? (It changes gradually.)
:‘What h ned to th nd on th ch
after waves hit the beach? (The sand is
washed away.)

Q:How did waves work on the beach? (It
erodes the Earth’s surface, causing the
sand and rocks to break down and be
washed away.)

* Conclude the discussions.

@ summary (15 min)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q:What is erosion?

Q:How is erosion caused?

Q:What is the main cause of erosion?
Q:How does glacier cause erosion?

* Ask students to copy notes on the blackboard
into their exercise books.

Once rocks are broken up by wealhering, the small pieces of rocks called
sadiments are camed away. The movemant of sediments from one place 1o
another is called ergsion. Erosion is caused by water, wind and ice.

Water is the main cause of
arasion. Rain, rmers, lloods
and the ocean carry away
sedmeants. For example,
rivers enpda the riverbed
and pick up sediments. The
Tlawing water cames them
away downstream. Ocean
wives also arode the Earth's
surface. Waves hit the
coasing over lime, causng
the rocks to break down and
ara washed away

In dry areas. wind picks up
and carnas away sand and
s0il o different places

A glacier is a large mass of
miwing ice. As the glacier moves slowly, it digs oul huge areas of rocks and
sail and carries them away.

Sample Blackboard Plan

Title:
Carrying Away of Sediments

Key question:
What happens to sediments after

Discussion
Q: What happens to the shape of the beach
when waves hit it?

Summary
« The movement of sediments from one

place to another is called erosion.
« Erosion is caused by water, wind and ice.
« Water is the main cause of erosion.

weathering?
Activity : How do waves change the beach?

Sketch of how the shape of the beach looks
like before and after.

Before After

Q: What happened to the sand on the
beach after waves hit the beach?

Q: How did waves work on the beach?

- Ariver erodes riverbeds, picks up
sediments and carries them downstream.

+ Ocean waves also erode the Earth's
surface, causing rocks to break down and
be washed away.

- A glacier digs out huge areas of rock and
soil and carries them away.
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Unit:
Our Earth
Lesson Title
Lesson
3/10 Works of Rivers

Lesson Flow

o Introduction (5 min.)
¢ Review the last lessons.
Q:What is weathering and erosion?
Q:What is the main cause of erosion?
* Motivate students to think about rivers or flowing
water and ask the question:

Q:How does weathering and erosion occured in

a flowing water or river?
e Introduce the key question

What happens to sediments after they are
carri way by rivers?

Activity (35 min.)

* Organise students into groups.

* Explain the steps of the activity.

¢ Refer the students to what the character is saying
for their investigations.

» Have students to do the activity.

 Let students record their findings in their exercise
books.

* Check the students' activity and if necessary guide
them towards their findings.

* Give enough time for students to do their findings.

¢ Ask the students to discuss their findings in their
groups.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue)

Teacher's Notes

Diagram showing what happens on a river bend.

Chapter : 2. Change and Formation of Land
Topic : 2.1. The Changes on the Earth's Surface

=
e @ Activity : Making a river model )

Deposition takes place |

Erosion takes place
= I

The channel is shallow

The channel is deepend

20

Total lesson No: 9 /74
Textbook page: 29 - 30

Preparation

buckets of water
scoop for fetching water

m Works of Rivers

Water is the main cause of erosion. Rivers or flowing water carry away
sediments. What happens to sediments? Where do they go?

9 E;'a"’l What happens to sediments after they are

carried away by rivers?

What to Do:

Make a heap'of soil and dig a winding

Where can water run fast

o sk T What happems

boring sofl whien wales

ik fast o how T

* In deeper sections water flows faster and erodes materials

from the riverbank. The water flows more slowly in the
shallow areas near the inside of each bend.

When the river goes around the bend, the force of water is
greatest towards the outside of the bend. When it hits the
bank it causes erosion. The erosion deepens the channel at
the bend and wears away the bank.

On the inside of the bend, water movement is slower.
Materials build up showing deposition is taking place. This
makes the bank gently sloping and the river channel shallow.
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Students will be able to: Students are able to:
* Define deposition. * State that deposition is the dropping of sediments moved by
¢ Observe a model of river to see how it water, wind and ice.
works. » Sketch a simple diagram showing how a river works.
* Describe the works of river on land. » Explain that a river changes the surface of the land by

erosion and deposition.
» Show responsibility in a given task when working outdoors.

e Facilitate active students’ discussions.
* Confirm the findings with the students.

m * Based on their findings, ask these questions as

discussion points.
We found out thal at the steep slope, water runs faster. Soil is eroded deeply

. _ i _ _ o :At which parts of the waterway is water
and is camed away by lowing water. At the genlle slopa, water runs showlhy

and soil accumulales most. At the outside of the curve in the waterway, soi running faster or slower? (At the Steep
is aroded, Al lhe same time, 50il also accumulates at Ihe inside of tha curve slope.)
i e wetnrwe :At which parts of the waterway is soil most

eroded by flowing water? (At the outside of
the curve in the waterway.)

Q:At which parts of the waterway does soil
accumulate the most? (The inside of the
curve and the end of the waterway.)

:What happens to the pieces of rocks or soil
e carried by water when a river slows down?
(Rocks and soil settled out of the water.)
¢ Conclude the discussions.
e Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q:How does a river change the river bank?
Q:What cause smaller pieces of rocks to settle
i : : downstream?
a dalta or beach. The dropging of -SSR "":: = Q:What is deposition?
sadiments moved by wator: wing i : * Ask students to copy the notes on the blackboard
andl ice is called deposition. into their exercise books.
Erasian and deposition accur in tha
river

As water in a iver flows fast, the
rushimg watar erodes the ground,
picks up sadiments from the nverbed
ard carries them downstream. This
process makes tha rmver channel
deaper and wider over ime, The
river tends to slow down as it lows
info the ocean or lake, When the
river slows, sediments are dropped
and deposited at mouths of the nver
or in the oceans. Slowly sedimans
bueld wp into a landiorm such as

30

Sample Blackboard Plan

Title: Discussion Summary

Works of Rivers Q: At which parts of the waterway is water « Ariver changes the surface of land by
running faster or slower? weathering, erosion and deposition.
+ Weathering is a process where rock is
Q: At which parts of the waterway is soil broken down into smaller pieces.
most eroded by flowing water? « Erosion is the carrying of sediments from
one place to another by flowing water.
Q: At which parts of the waterway does soil - Deposition is the settling of eroded rocks
accumulate the most? or sand moved by water.

Key question:
What happens to sediments after they are

carried away by rivers?
Activity: Making a river model

An Example of students’findings.

The riverbank is broken up by water.

The water flows very fast in deeper sections.
A lot of small stones and sand are found
along the river side and the end of river.

Big rocks are found on the bottom of the
water.

Q: What happens to the pieces of rocks or soil
carried by water when a river slows down?
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Total lesson No: 10/ 74
Textbook page: 31 - 32

Preparation

Unit: Chapter : 2. Change and Formation of Land
Our Earth Topic : 2.1. The Changes on the Earth's Surface
Lesson Title
Lesson
4/10 Other Causes that Change

the Earth’s Surface

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson.
Q:What causes the surface of the earth to

change?
* Encourage students to think of other ways that

may cause the surface of the earth to change by
asking:

Q:Are there any causes that change the earth’s

surface?
Introduce the key question

What else changes the surface of the Earth?
Activity (35 min.)

* Organise students into groups.

* Explain the steps of the activity.

* Refer the students to what the characters are
saying for their investigations.

* Have students do the activity.

* Record their findings in their exercise books.

* Check students' activity and if necessary guide

- Other Causes that Change

the Earth’s Surface

Weathering and erosion cause the changes on the surace of the

Earth. Are there any other causes that change the Earth's surface?

I';?:'I What else changes the surface of the Earth?

"
@ Activity : Changes of mountain y

What to Do:

Drraw & table like the onig shown below

What causis the thange
ta the mountain? ind?

Water? GlackeiT mien

How does the mountain change ?

The Ersiantans i
1 ihe Ears the pictures are the

SAl McUnta b

they kook different!

them towards their findings.

* Give enough time for students to do their findings.

* Ask the students to discuss their findings in their
groups.

@ Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

e Write their findings on the blackboard. . J
(Continue)

Photo taken in 1582

Phobd taken in 1973

Teacher's Notes

* The surface of the earth changes all the time. Some changes are due to slow processes, such as erosion and weathering
and some changes are due to rapid processes, such as landslides, volcanic eruptions and earthquakes.

Some additional information

Effects of Volcanic eruptions

* Volcanic eruptions can cause earthquakes, fast floods, landslides and rock falls. Lava can travel very far and burn,
burry or damage anything in its path. The large amount of dust and ash can make it hard to breathe and is smelly.

Effects of Earthquakes
¢ Earthquakes can be very dangerous. They can make buildings fall down and set off landslides. An earthquake that
occurs at the bottom of the sea can push water upwards and create massive waves called tsunamis.

Effects of landslides

¢ Landslides cause property damage, injury and death. For example, water supplies, fisheries, sewage disposal systems,
dams and roadways can be affected for years after the landslide.
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Students are able to:
¢ Explain the meanings of volcano, earthquake and landslide.
 State the causes of change in the shape of the mountain in

Lesson Objectives

Students will be able to:
* Define volcano, earthquake and landslide.
* Identify other causes that change the surface

of the Earth. the activity.
* Communicate well with classmates during * List other causes of how the earth’s surface changes.
discussion. » Express their ideas when comparing the pictures.

32

The surface of the Earth rapidly changes. Some of ihese changes are
cavsed by eanthquakes, volcanoas and fandshdes,
Earthquakes

An garthgquake is the shaking
af the Eanh’s surface. When
earthquakes occur, thay can
change the shape of mountalns.
The land i5 lowered in cerfan
areas. Cracks appear on the
ground. Earthquakes may create
mountains and valleys
Volcanoes

A yoloang is an opening
{uszally in a mountaing on the
Earth's surtace which aliows hol 88
magma, volcanic gas and ash o &
escape, After a volcang efupts,
the shape of the mountain will
change. A new mountain, a large =
bowl-shaped hale in the ground
or lakes may be formed,
Landslides

A landslide is the rapid
downhill movement of large
amount of rock and soil. Heawvy
raing, earthquakes and vobzanic
activities often causa landslides.
Parts of mountains and hills are
desiroyed by landskdes

Sample Blackboard Plan

Title: Discussion

Other Causes that Change the | Q Whatnatural disasters do you know?

Earth’s Surface

Key question:
What else changes the surface of the Earth?

Activity: Changes of mountain

How does the mountain change?

Q: What happens to the earth’s surface
when these disasters occur?

* Facilitate active students’ discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:What natural disasters do you know?
(Earthquake, volcanoes, landslide etc...)
:‘What happens to the earth’s surface when
these disasters occur? (Earthquake - cracks
appear on the ground.)

(Volcanoes- create a large bowl-shape hole
in the ground.)

(Landslide- Parts of a mountain or hill are
destroyed.)

* Explain that earth’s surface is rapidly changing
by earthquakes, volcanoes and landslides.

* Conclude the discussions.

@ summary (15 min,)

* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q:What causes the changes in the Earth's
surface?
Q:What is an earthquake?
Q:What is a volcano?
Q:What is a landslide?
Q:How do they change the surface of the Earth?
* Ask students to copy the notes on the blackboard
into their exercise books.

Summary
« Other causes that change the surface of the
earth are:

1. Earthquake- shaking of the ground caused
by the sudden movement of the earth'’s
crust. It changes the shape of mountains,
lowers land and make cracks.

2.Volcano- an opening in the Earth’s crust
which allows hot magma, volcanic gas or
ash to escape. It changes the shape of
mountain and form new mountain or
lakes.

3. Landslide- the rapid downhill movement
of a large amount of rock and soil. It
destroys the mountain or hills.
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Total lesson No: 11 /74
Textbook page: 33 - 34

. Lesson Title
Lesson . Summary and )
- Exercise
‘

|| Weamnanng is a proess wheen rock (5 Dioken down intg smalir pheces ot

TIpS Of |eSSOI‘I ] Winc. waler, ice, chamicals and Iing things arg causes of woahanng

-
ﬂSummary (40 min.) -
* Recap the main learning contents covered in this topic. e 508 m o e A it m darond X s sy st oo
* Based on the main learning contents ask students the S ik e o ol e

following questions.

© Whatis weathering?

@ How do plants cause weathering? | m plneo gty
© What are some changes that causes the Earth 's surface Y bt s e B

to change rapidly? and kee s Callnd depasilion y
@ Where are sedimentary rocks formed? (2] oo ot spiionnfeai i B e =
© How does a river change the river bank? oy ,';’*Hh e
« Explain and correct the learning contents if they still

have misconceptions. L3 Fagkenten b o of e it o i il iy
* Verify their understanding with the summary points.

_] An aniFouinks 5 16 shaking of B ground caused by the sudder; mavimant of
¢ Allow students to read aloud the main ideas of the o EAneis fatacs

. 3 . 3 | Avolcaro s an opening in the Earth's Surlace which aflows: kot magma, viican:
topic and then copy into their exercise books. o i

_J A lnnoske is th rapsd dowridl mavemant of & Sege amount oF nocis and soil

e Exercise & Explanation (40 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the

1. Complate eath seridence with the comec] woed
(4} The prociss wiveds & FOcK 5 BRoien down min STl peced Dyel S g

questions and explain how to solve them using their cag
. « e . . (2} Ercesson in mainky ciiusad by wirler, . A g
scientific understanding and ideas. ) The ragi el menvernint of @ large amount of oo and 5ol i cated s
* Make reference to the textbook or provide clear i) e . e
examples in daily life to strengthen the learnt contents surtace is culed an
in this tOpiC- O Gl s b wilh T Gofract RASWEN

V) Wit ol they Aoowing is Thee besl saplanabion of ssoson?
A Ergsson m the process of dopging rcks.
B Ergmion m the moveman! of sedimants Inpm ons place i anothar,
C Erpson i the proosss of bresking down mck
[ Nong of B abown

11 Wnad ot senall pecis of mocks Bl A Brokon down by woathanng
cafed?
A Glncss
B Carbon diauide
A raen
D Sechrents

O3 Anpwer T fodowang questions
(1) Whad ane Pl St of wanlhening 7 Lish il iasl Fue
) Stuady e pectung on thae igil end axplan fioe ackd men
affects ther rpch wal

4 What changes would b obsenaed when @ volcang snunls?

34
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Exercise answers

Ql.

(1) weathering
(2) wind

(3) landslide
(4) earthquake

Q2.

(B
Once rocks are broken up by weathering, the
small pieces of rocks called sediments are
carried away. This is caused by water, wind and
ice.

@) D

Q3.

(1) Wind, water, ice, chemicals and living things.

(2) Acid rain weakens the rock wall causing it to
break down.

Q4.Expected answer
1) Shape of the mountain would change. 2) A
new mountain would be formed. 3) A large
bowl-shaped hole would be formed in the
ground. 4) A large-shaped lake would be
formed.

25



o Introduction (5 min.)

Q:What can you see on this picture?

9 Introduce the key question

0 Discussion for findings (25 min.)

Unit: Chapter : 2. Change and Formation of Land Total lesson No: 12/ 74

Our Earth Topic : 2.2. Formation of Rock Layers and Rocks Textbook page: 35 - 36
Lesson Title it
Lesson tape measure, hand lens, shovel, colours
6/10 Cross Section of a Cliff and a picture of a cross section of a cliff

Lesson Flow

Formation of Rock
) Layers and Rocks

m Cross Section of a Cliff

i . 0 When we look at a cross section of a cliff, we find the striped
Why does a cross section of a cliff have the pattems.
stripe pattern?

This is a new topic and there is no review.
Motivate students by showing a picture of a cross
section of a cliff and then pose the question:

)\ Why does a cross section of a cliff have the

Activity (35 min.) .=/ stripe pattern?

Organise students into groups. . C
Explain the steps of the activity. o Activity : Observing a cross section of
Refer the students to what the character is saying a cliff )

for their investigation. What We Need:

-
Have students to do the activity. © tape measure, hand lens. shove Q
Have students sketch the cross section and record Whist 3 Do: /
their findings in their exercise books. T R
Check the students activity and if necessary guide
them towards their findings.

Give enough time for students to do their findings.
Ask the students to discuss their findings in their

groups. o

Dan't cimb the
ng paints cI#! Be canciul
of falkeyg rocks!

Ask students to present their findings from the
activity.

Write their findings on the blackboard.
Facilitate active students’ discussions.
Confirm the findings with the students. : e
(Continue) = : S—_

Teacher's Notes

A stratum (plural: strata) is a layer of sedimentary rock or soil or igneous rock that were formed in the Earth’s surface.
Strata come in many layers. The study of strata is called stratification. Stratification is the layering that occurs in most
sedimentary rocks and in igneous rocks.

Stratification in sedimentary rocks may result from the changes in texture or composition during deposition; it also
may result from pauses in deposition that allow the older deposits to undergo changes before additional sediments
cover them.

A sequence of strata, therefore, may appear as alternations of coarse and fine particles, as a series of colour changes
resulting from differences in mineral composition or merely, as layers of similar aspect separated by distinct planes of
parting.

Stratification in volcanic rocks differ from sedimentary rocks. Fragmental volcanic material are sorted in flight under
the influence of gravity before falling to the ground. This may form well sorted out layers.

NOTE: Khaki is a light brown colour or brownish -yellow

26



36

Lesson Objectives

Students will be able to:
e Observe a cross section of a cliff.

* Explain the reason why the cross section of a

cliff looks like stripe patterns.
* Define strata.

Students are able to:

¢ Sketch the cross section of the cliff in terms of the colour,
components and properties of each layer.

» Explain the reason of stripe patterns in terms of their colour,
components and properties of each layer.

» Cooperates in group activities to investigate.

We tound out that there are
many differant [ayers on he
cross secton of a cliff. Each

tayer had differant colours. Some
are pale or dark grey and some
are khakifdull brownish yallow)
Each layer has different size and
types of matedials, Some layers
cansists of clay and sand. ihers
cansist of sand and small rocks

(5]

The siniped patterns of the cross sechion ane lormed with marny layers that
consist of matenials such as gravels, sand, volcanic ash, or 5ilt known as
sediment. Each of the sediment has a different colour. This makes the
oross sechon appear in diferent colours, lorming striped patterns. The
horizontal layers of sedimant are calted trata. In nature, Sirata comea in
many layears.

Theeisi aee clilfedent
types of virata. Why
i Thay bock, (Mo ree T

Sample Blackboard Plan

Title: Discussion

Cross Section of a Cliff

Key question:
Why does a cross section of a cliff have the

stripe pattern?
Activity: Observing a cross section of a cliff.
(Example of result.)

layer?

Q:What colour of layers did you find?

Q:What type of materials formed each

Q:Did you find the properties of each layer?

Q:Why does the cross section of the cliff
have stripe patterns?

* Based on their findings, ask these questions as
discussion points.

Q:What colour of layers did you find? (It

depends on the location of the cliff)

Q:What type of materials formed each layer?
(Gravels, sand, volcanic ash, clay etc.) The
answer varies depending on the location of
the cliff.

Q:Did you find the properties of each layer?
(Texture is different, the size of particles is
different, etc...)

Q:Why does the cross section of the cliff have
stripe patterns? (Because of the different
colours found in the gravels, sand, clay etc.)

* Explain that the layer of sand, clay or gravel is
called strata. Strata come in many layers.

e Conclude the discussions.

e Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q:What are some examples of sediments?
Q:What are strata?
Q:What types of sediments form strata?
Q:Why does the cross section of a cliff have

stripe patterns?

* Ask students to copy notes on the blackboard

into their exercise books.

Summary
« The stripe patterns of the cross section are

formed with many layers that consist of
materials known as sediments.

« Each sediment has different colours, so
the cross section looks different as the
stripe pattern.

« The horizontal layers of rocks or sand is
called strata.
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Unit:
Our Earth
Lesson Title
Lesson
7/10 Formation of Strata

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson.

Q:Why does the cross section of a cliff have stripe

atterns?
¢ Motivate students to think about how the strata are

formed and ask the question:

Q:What makes strata?
e Introduce the key question

How are strata formed?
€) Activity (35 min,)

* Organise students into groups.

* Explain the steps of the activity.

* Refer the students to what the characters are
saying for their investigations and let students
predict.

e Write their predictions in their exercise books.

» Have students to do the activity based on their
predictions.

* Record their findings in their exercise books.

* Check students' activity and if necessary guide
them towards their findings.

* Give enough time for students to do their findings.

* Ask the students to discuss their findings in their
groups.

@ Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.
(Continue)

Teacher's Notes

Chapter : 2. Change and Formation of Land
Topic : 2.2. Formation of Rock Layers and Rocks

Total lesson No: 13 /74
Textbook page: 37 - 38

Preparation

clear plastic bottle, water,
soil including gravels and sand

Formation of Strata

materials such as gravels, sand and silt.

I';?:'I How are strata formed?

Strata come in many layers, Each layer of sirata consists of different

"
@ Activity : Making a model of strata

it

t for a while uniil the wabe

Dhe s Paking a msded of Serins
rermemiber how

A theed works?

A
What We Need: i Can you gusss
howy strata ane
S0l with Qrevels. sand ang ‘ Sorred?
clay, claar plastic balte
What to Do: é
1. Pour s0il and waler inlg @
. Fasian fhe bolba

action. The rock layer is formed by weathering and erosion and the particles are transported and deposited in the
sedimentary basin. The sediment particles are cemented over hundreds of years to form layers.

These are the three natural processes that change the shape of the earth.

1. Erosion is the movement of sediments from one place to another.
2. Weathering is the process where rock is broken down into smaller pieces over time.
3. Deposition is when sediments are deposited or dropped off, in different location.

Tips for the Lesson

Strata are layers of rock or sometimes soil. In nature, strata come in many different layers, the singular is stratum.
These layers are deposited as sediments, often in the sea and are slowly changed by pressure, heat and chemical

1. The result of the activity has to be checked in the next lesson because water in the container will be clear within 24

hours for a good result.

2. The discussion and the summary of the lesson can be done the next day when the result is observed.
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Lesson Objectives

Students will be able to: Students are able to:
 State how strata are formed. ¢ Describe that strata are formed by works of flowing water
* Relate the result of the activity to the that causes weathering, erosion and deposition.
formation of strata in nature. » Explain the formation of strata based on the result of the
* Communicate their findings with classmates. activity.

* Give presentations with confidence.

Smadinr s
of sackimsni ——

We found out that
S5Qmea I':'I.'g,"Erﬁ can
he observed. The

diftarent sizes and
calolrs of sadiments
are deposited and Largar sire

divided inla layars g 1
of gravels, 2and and
clay

Strata are tormed by works of flowing water or rivers. Sadiments such as
gravels, sand and soil are carried by rivess o the ocean or lakes. As rivers
siow down, sediments are deposiled al the bottom of the oceans and takes
as layers, and are divided into diferent sizes. When weathering, erosion and
deposition processes are repeated over ime, strata are formed

-

a8

Sample Blackboard Plan

Title:
Formation of Strata

Key question:
How are strata formed?

Activity: Making a model of strata
Example of result.

Discussion

they are deposited?

(5]

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as

discussion points.

Q:What do you think causes the larger

articles to b ited at the bottom layer
of the container? (It is the weight of the
particles. The heavier particles settled to the
bottom.)

Q:What happens to the sediments when they
are deposited? (They are divided into
different sizes forming layers.)

Q:What helps sediments to be divided into
different sizes? ( Moving water, etc...)

* Conclude the discussions.

@ summary (15 min,)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q:How are strata formed?
Q:Why are sediments deposited as layers?
Q:What are the three processes involved in the

formation of strata?

Q: Where are strata usually formed?

* Ask students to copy the notes on the blackboard
into their exercise books.

Q: What helps sediments to be divided into
different sizes?

Summary
« Strata are formed by works of flowing

Q: What do you think causes the larger water.
particles to be deposited at the bottom? » Weathering, erosion and deposition are

the processes that are involved in the
formation of strata

Q: What happens to the sediments when » These processes repeat over and over

forming strata.

29



Unit: Chapter : 2. Change and Formation of Land Total lesson No: 14 / 74
Our Earth Topic : 2.2. Formation of Rock Layers and Rocks Textbook page: 39 - 40

Lesson Title Preparation

Lgis‘lgn F orm atl on Of syringe, water, sugar, sand, spoon,
. paper cup
Sedimentary Rock
olntroduction (5 min.) hsson:i Formation of Sedlmentary

. Rock
* Review the last lesson. P L e W i
Q:How are strata formed? ¢) / neslimentary rock is formed by sediments such-as minarals, sand,
. . mud and even fossils.
Q:What are the three processes involved in the
formation of strata?
* Motivate students to think about the grade five
lesson on rocks and ask the question:
Q:What makes up a sedimentary rock? ¢
@) Introduce th_e key question o
How are sedimentary rocks formed? & syringe with the end cut o .
eActivity (35 min.) two pa :

f\?) How are sedimentary rocks formed?

o Activity : Making a model of
sedimentary rock

Organise students into groups. Whel-t6.66: A A i 5
* Explain the steps of the activity.
* Have students to do the activity. oS SR i
* Allow students to observe carefully step four of R L
the activity that gives the result on the formation
of sedimentary rocks.
» Have students record their findings in their
exercise books.
* Check students' activity and if necessary guide
them towards their findings.
Give enough time for students to do their findings.
¢ Ask the students to discuss how sedimentary rock o
is formed in their groups.
@ Discussion for findings (25 min.)
* Ask students to present their findings from the
activity. . 4
(Continue)

aantul of gand

Teacher's Notes

— ; TN J,]-
Tips for the Activity [ Result of the activity [— -‘} |

1. Use 10 — 20 millilitres syringe for the activity (it is sold in pharmacies).
2. Remove remaining water and air strongly in Step 4.
3. Remind students that sugar is not necessary in nature to form sedimentary rocks. The role
of the sugar in this experiment is a glue to stick sand together instead of tons of pressure and millions of years in nature.
* Sedimentary rocks are formed by the accumulation of sediments. There are some basic types of sedimentary rocks.
- Clastic sedimentary rocks such as breccia, conglomerate, sandstone, siltstone and shale are formed from mechanical
weathering.
- Organic sedimentary rocks such as coal, some dolomites and some limestones form from accumulation of plant or
animal debris.
Conglomorate is a typical example of a clastic sedimentary rock that contains large rounded particles. The space
between the pebbles is generally filled with smaller particles or chemical cement that binds the rock together.
Coal is a typical example of a an organic sedimentary rock that is formed manily from dead debris such as leaves, roots,
and other plant or animal material.
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Students will be able to: Students are able to:
* Explain how a sedimentary rock is formed. ¢ Explain the process of formation of sedimentary rocks by
* Identify the different types of sedimentary relating to the result of the activity.

rocks. * Describe the four types of sedimentary rocks; shale,
 Take part in the investigation actively. sandstone, conglomerate and limestone.

e Perform simple experiments with curiosity.

* Write their findings on the blackboard.
* Facilitate active students’ discussions.
e * Confirm the findings with the students.
Based on their findings, ask these questions as

A sedimentary rock is formed from layers of sediments called strata, usuatly discussion points.
at the bottom of rivers, lakes and oceans Q:How sedimentary rocks are formed in

As thick layers of sediments bulld up over millicns of years, the waight of the
upper layars prass ihe sediments at the boattom

The pressure torces out the
waler and slowly turmns the
sadiments into sedimaniary
rocks. Sedimentary rocks may
contain lossils of animals and
planis

There are different types ol
sadmentary rocks such as
siltslone, shale, sandstone,
caonglomerate and imesione
Sedimentary rocks can be
classfied based on whal they
are made of and how thay are
lormed

nature? (Sedimentary rocks are formed from
layers of sediments that are deposited over
the years. The weight of the upper layers
presses the sediments at the bottom. The
pressure forces out the water and turns the
sediments into sedimentary rocks.)

* Conclude the discussions.
Summary (15 min.)
Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q:Where are sedimentary rocks formed?
Q:How are sedimentary rocks formed?
Q:What kinds of sedimentary rocks are there?
Q:How can sedimentary rocks be classified?
Q:What are some examples of sedimentary?
Q:Which type of sedimentary rocks is formed

from living things?

* Ask students to copy the notes on the blackboard

into their exercise books.

Sample Blackboard Plan

Title: Formation of Sedimentary | Discussion layers presses the sediments at the bottom.
Rock Q: How are sedimentary rocks formed in The pressure forces out the water and turns

nature? the sediments into sedimentary rocks.

&y_qm , - Formation of Sedimentary rocks usually
HOYV f""'e sed|r‘nentary rocks;fornj\ed. occurs from the bottom of rivers, lakes
Activity: Making a model of sedimentary and oceans.

rock . ) « Sedimentary rocks can be classified on

1.What did you do in step four? what they are made of and how they are

formed.

Summary » Examples of sedimentary rocks are shale,

« Sedimentary rocks are formed from layers sandstone, conglomerate and limestone.
of sediments that pile on top of each
other over years. The weight of the upper

2. What was squeezed out?
3. What was the result of applying pressure?
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Total lesson No: 15 /74
Textbook page: 41 - 43

. Lesson Title
Lesson ' Summary and [~}
. Exercise N’
‘

_J The sirata arn the: Fovizonial s of sedmants

- Thes striped patterns of the crass sechion of a ol any
Tlps Of Iesson . dotmned with marry layens ihal consis] of matenals

#ach a5 gravols, sand, voicanic ash or §i% kncwn as

a ; sechrresil.
Summary (30 min.) _| Each ol ther sodimant fas & ditenend colour. This
e Recap the main learning contents covered in this topic. T R R e o

. ] fatrring siriged pamerns,
* Based on the main learning contents ask students the

following questions

: 9 | Suata ai hoemad by works of Rowing wilsr
@ What types of sediments form strata?  Bbts Cirh et iy At Bk
o What are strata? s nuporied 16 e oooan o e
@ What are the three processes involved in the formation z'm ::mmu;:,“ m:,,
of strata? JE SRR T :
. 3 When wasthenng. emaian and deposBon Forrestion of Brtn by' vt of s
@ How long does it take to form strata? EITCHSSEE A18 10000 OVe WM, SHFRL
* Explain and correct the learning contents if they still Gl e
have misconceptions.
* Verify their understanding with the summary points. | A REniney FECRIA il ey e eckmarys el . o
. . fheiEg DoRENG
* Allow students to read aloud the main ideas of the ) i 0 W ot e
topic and then copy into their exercise books. Showly Tt e Beliints i Sadlimentary 1ok

| Thaee are ditorent types of sedmantiny

rocks such na séntone, shale, sarcisicne, J-'-q"'; :? .
SO BESE And lEnaasong
T e—
4

=

e Exercise & Explanation (40 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

o After the exercise give them the answers to the s s
questions and explain how to solve them using their (2178 fock: e s it Mook Meyerk Ol sl leclled.__ fock.

. ‘e . . [F) Seeatn aro formaed by works ol . walae
scientific understanding and ideas.
* Make reference to the textbook or provide clear

O Chorse T B0er wilh i DINFeC] Angags
(1] Saacty i pecture of a cross-section of o ci®. Wiy does

examples in daily life to strengthen the learnt contents i P striged e ?
. . . A Becauss difeant layers hunee diféront colur and gize of sediments
in this topic. B Bechuss i lnyes have Same coluur of sadenents,

. Boecause al lmyors hav same S0 of sedimants
D, Bacaute dfeent layar R dfferant smalls of sedimsnis

) Wt tvpe of sedifentiny mck & Aarmad Som femsiins of shalls. corals,
piankicn and othee marne animals 7
A Shale
B. Gonglomerate
C. Limastona
0, Sandsions

03 Saudy 1 GAGrAM 0N T fight i shores lommation
of strata with works of waler Wil bs F nime of the
procass of dropping sedimanta moved by Rovwng walor
cacrsed nl place AT

O Answer [her BoSowing QUISSONTS:
(%) Sediramiray rochs ana formed Al I DO Badt of !a Thick layars
of sediments. Wiy do sedimentary rocs nod Tommesd al the top pan of
Bedimacks?
12] Thora nme several kinds of sedimaniary rocks. How ane e sedimantary rocks
clisified?
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Exercise answers

Ql. Q3.

(1) strata Deposition

(2) sedimentary

(3) flowing Q4. Expected answer
Strata are formed by works of flowing water or (1) Because the weight of sediments at the top part
river. As rivers slow down, sediments are presses the sediments at the bottom and the
deposited at the bottom of oceans and lakes as pressure forces and turns the sediments at the
layers and are divided into different sizes. When bottom into sedimentary rocks.
weathering, erosion and deposition processes are (2) Sedimentary rocks can be classified based on
repeated overtime, strata are formed. what they are made of.

Q2.

1 A

The striped patterns of the cross section are formed
with many layers that consist of materials such as
gravels, sand, volcanic ash sediment. Each of the
sediments has a different colour and size. This

makes the section look different in colours.
2 C©

Explanation of Science (3
Extras Chapter 2

. sScience Extrags
€) Science Extras (10 min)
» Give opportunities to students to closely observe the :';“:‘qmﬂ';ﬁ:ﬂn::::;“:?;:;ﬁ:f m"; mﬂm
nature and its phenomena in the world. wsing anofher sourcs and that is by using 4 charcoal

* Allow students to ask questions that demonstrate

Let's make a charcoal cell for natural hazard!
curiosity about the content in the science extra.

K

1. Soak newsgpapar 2. Weap the newspaper around Ihe charcoal axcegd
properly in the salt Ihe two ends
soluton

3 Cormplistedy oo e esrspagis with A shesl & Conmict one of e
of alurtirum foil carafully. (Make sune tha wita from he lamp to
aluminum foil does not towsch the charcoal.| the ahuminum fod ard

e cthier wite 1o ong
ol o 1 charcoal
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Total lesson No: 16 / 74
Textbook page: 44 - 45

Unit: Chapter : 2. Change and Formation of Land

Our Earth Topic : 2.1. The Changes of the Earth's Surface
2.2. Formation of Rock Layers and Rocks

Lesson Title
Lesson

10/10 Chapter Test

Answers to the Chapter Test

~_  Chapter Test

2. Change and Formation of Land

Complete each sentence with the correct word.

(1) The process by which eroded material drops or settles is called
deposition .

(2) A sedimentary rock formed from mud is shale .

(3) An opening in the Earth's surface which allows hot magma, volcanic
gas or ash to escape is a volcano \

Qg Choose the letter with the correct answer.

(1) What is sediment?
A, Decaying plant or animal material
B. The process of rocks being broken down and carried away.
C. The top layer of the soil
Bits of rock, sand and silt caused by weathering of rocks.

(2) What happens when glaciers slowly move down a mountain?
A. The glaciers cause no change.
B. The glaciers melt and form giant |akes
@'I'h& glaciers cause erosion by taking sediments and moving them
somewhere else
D. The glaciers melt and freaze.

(3) Which of the following is a rapid change in the Earth’s surface?
A. Deposition
B. Erosion
C. Weathering
@Landsiide

(4) How do plants weather rocks?
A When the leaves dissolve the rocks
Mhen roots grow into cracks of rocks and expand the rocks
C. When the plants moves water from the roots to the leaves
D, When water in the leaves evaporates.
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during a holiday trip. What process has
made the rock to look the way it is?
Weathering

Q3 (1) A student took this picture on the right e
- -

(2) Expla'rn how freezing water can cause the weathering of rocks.
When water in cracks of a rock freezes and expands, it makes the

cracks bigger and breaks the rocks.

(3) The diagram below shows a river. Points A and B are locations on
the banks of the river. What process is occurring at locations A and
B?

Position A: Deposition
Position B: Erosion

Qg (1) A group of students studied rocks. They
collected different samples of sedimentary
rocks. One of the rocks had different size of
pebbles that got cemented together with sand
and dissolved minerals. What is this rock
called? Conglomerate

(2) Why do sedimentary rocks appear in strata?
(Expected Answer) Because sediments that are deposited at the

bottom of sea or lakes as layers where strata is formed turn into
sedimentary rocks.

45
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Strand : PHYSICAL SCIENCE
Unit : FORCE AND MOTION

Chapter 3. Force

Chapter Objectives

Students will be able to understand
contact and non-contact forces, gravity
as a force that holds objects towards the
Earth, how to measure force in newton (N)
using spring balance and use arrows to
show the magnitude, direction and point of
application of force.

Topic Objectives

3.1 Forces around Us

Students will be able to;
Classify the daily forces such as elastic,
magnetic, frictional and gravitational
forces into two: contact and non-contact
forces.

- State that gravity pulls objects towards
the ground or earth.
Explain that force is described by
its point of application, direction and
magnitude.

« State that newton (N) is the unit of
measurement for measuring force.

Chapter 3

ool e Lo bt

This picture is from the chapter heading of the textbook
showing the International Space Station which is a large
spacecraft in orbit around the Earth. Pictures on page 49 of
the textbook shows the activity inside the spacecraft.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Forces } - Forces and Motion } - Force and } - Force
- Magnet Machines

Prior knowledge for learning this chapter;
+ Aforce can cause a moving object to speed up (accelerate) or slow down (decelerate).

+ Aforce can make a moving object change direction.

Teaching Overview

This chapter consists of 5 lessons, each lesson is a double period.

Topic Lesson No. Lesson Title and Key Question Cor)tent SIElekel)|  [dses
in syllabus page number
1 Forces in Daily Life 47 - 48
What types of forces can we find in our daily life?
Gravity
2 . . 49 - 50
3.1 Forces around What is Gravity?
Us 3 Measuring and Describing Force 6.2.3 5152
How can we measure and describe a force? 6.2.4
4 Summary and Exercise, Science Extras 53-55
Chapter Test 5 Chapter Test 56 - 57
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Unit:

Chapter : 3. Force Total lesson No: 17 / 74
Force and . .
Motion Topic : 3.1. Forces around Us Textbook page: 47 - 48
Lesson Title Preparation
Lesson nil
1/5 Forces in Daily Life

Lesson Flow

o Introduction (5 min.)
* Review Grade 3 Chapter 9 Lesson 1, 'How objects
move' by asking:
Q:What is a force?
Q:What can force do if it is applied to an object? l-m 1 . Forces in Daily Life

(Force can move it, etc) ) o Forces act on everything around us. Pushing or pulling are kinds of
* Encourage the students to think about other types forces. What other types of forces act on objects around us?

of forces that are acting on objects around us.

Forces around Us

T | - =

e |ntroduce the key question 9 .6} Whﬂ%t}'m of 'ﬂrm can we l"I'Id in our dﬂ“f
What types of forces can we find in our daily —
l 2 e o . =
ves ¢ Activity : Finding and classifying
eActivity (35 min.) 9 forces )
* Organise students into groups.

What to Do: Fovces in | Does the fonce act on tha
. - duily kg et chiactly ar fotl?

COMmpass What Types of loeces ane
.. acting or being exerte e
Bl o the abjecry

* Explain the steps of the activity.

* Ask students to conduct the activity by referring to
the character in the textbook and record their
findings in the table.

* Check students activity and if necessary guide
them towards their findings. 0

* Give enough time for the students to do their
findings.

* Ask students to discuss their findings in their
groups.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.
(Continue)

47

Teacher's Notes

In Grade 3, Chapter 9 they learnt about ‘Force’ and in Grade 5, Chapter 2 ‘Force in Motion’.

Force is any action or influence that accelerates or changes the shape of an object. It has direction and magnitude. Force

can be classified as contact and non-contact forces.

Below are some examples of non-contact forces and their characteristics.

* Gravitational force is the force which the earth, moon, or other massively large objects attract other objects towards
themselves. By definition, this is the weight of the object. All objects on earth experience a force of gravity that is
directed 'downward' towards the centre of the earth.

* Magnetic force is a force found between a magnet’s poles. The same poles repel and the opposite poles attract.

* Electrostatic force is the force between charged matters. Same charged matters repel and opposite charged matters
attract. Example: The hair on body stands when putting on a sweater. Also when we scrape off foam, the smaller bits
of foam stick onto our hands and arms. These are caused by electrostatic force.
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Lesson Objectives

Students will be able to:

* Explain what contact and non-contact forces

are.

» Categorise the different types of forces as

contact and non-contact force.

Students are able to:

* State the differences between contact and non-contact
forces.

¢ Classify forces into contact and non-contact forces in a list.

¢ Share their ideas with others freely.

* Participate in group discussion actively.

There are different types of forces in daily life. Basically forces can be
classified into two; Contact torces and Non-contact forces,

1. Contact Forces

Contact forces are forces when two objects
are physically infleracting with each other by
touching. Some types of contact fofces
are

A. Frictional force
This force is the force that is created
whean hwo surfaces slide agains! each
ather

B. Elastic force

This forgea is the force exarted by an
object trying to return to s onginal
shape like a spring or rubber band

2. Non-contact Forces

Nen-contact forces lake Mace when
o olbjects are nolin conlact with each ather but
act through the space between them. Some typas

|

Frictionas! for

ol non-contact lorces ara
A. Gravitational force
This force is the force that
atlracts any two objacts
with mass lowarcs each
athar, [ e
B. Magnetic force
This force is the farce ol

attraction or repulsion
exerted by a magnel

Wagnntic fares

Grive some exampley
al mach 1ype of forge
n o daily Thees!

* Write their findings on the blackboard.

* Facilitate active students' discussions.

Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:What types of forces did you find? (Push,
pull, pinch, magnet, friction, and gravity)
:Which forc n move an object when
touching it? (Push, pull, pinch)

Q:What types of force move objects without
touching it? (Magnet and gravity)

Q:How can we classify the forces into two
types? (Forces when two objects are
touching and forces when two objects are
not touching each other.)

* Conclude the discussions.

@ Ssummary (15 min,)

* Ask the students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:

Q:How can forces be classified into two types?
Q:Which types of force are non-contact forces?
Q:Describe what contact forces are.

* Ask students to copy the notes on the blackboard

into their exercise books.

Sample Blackboard Plan

Title:
Forces in Daily Life

Key question:
What types of forces can we find in our daily

Discussion Summary
Forces can be classified into two types.
Contact forces and Non-contact forces.

1. Contact forces:

Q:What types of forces did you find?

Q:Which forces can move an object when
touching it?

Q:What types of force move objects
without touching it?

lives?
Activity:
Finding and classifying forces

Does the force act

Types of forces directly or not?

Q:How can we classify the forces into
two types?

® Forces when two objects are physically
interacting with each other by touching.

Examples of contact forces are Frictional and

Elastic forces.

2. Non-contact forces:

® Forces when two objects are not in contact
with each other

Examples of non-contact forces are

Gravitational and Magnetic forces.
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Unit: Chapter : 3. Force

F d
‘.:,Tf,‘fi;": Topic : 3.1. Forces around Us
Lesson Title
Lesson
2/% Gravity

Lesson Flow

o Introduction (5 min.)
* Review previous lesson learnt. Ask:

Q:What are contact forces and non-contact
forces?

* Encourage the students to think about gravity, by
asking:

Q:Why does a stone fall to the ground when we
drop it?
Introduce the key question

What is Gravity?
Activity (35 min.)
* Organise students into groups.
Explain the steps of the activity.
Refer students to the pictures and the characters in
the textbook.
Explain the meaning of zero gravity.
Ask the students to conduct the activity and record
their findings in the table.
Check each group during the activity and if
necessary guide them towards their findings by
asking:
‘What is h ning to th
fruits in the picture?
* Give enough time for students to do their findings.
* Ask students to discuss their findings in their
groups.
Discussion for findings (25 min.)
* Ask students to present their findings from the
activity. (Continue)

tronaut

Teacher's Notes

In Grade 3, Chapter 9 ‘Force’, they learnt that gravity pulls objects towards the centre of the Earth. In Grade 5, Chapter 2

Total lesson No: 18 / 74
Textbook page: 49 - 50

Preparation

use pictures if necessary

B oo

When we drop a stone, it falls towards the ground. Why does it fall to
the ground? The answer is ‘gravity”, but what is gravity?

(‘?‘J What is gravity?

Activity : What happens if there is no
gravity? J

What to Do:
The piciure below shows-astronauts ina sp

Aslronacss s

[ I fonce al
gemity scting on a body!

I eyl there s
o QraviTy im Space,

it thesre i actually

VY i space

‘Force in Motion’ they learnt that gravity changes the speed and direction of a moving object.

What is the definition of force of gravity?

* Gravity is a force of attraction that exists between any two masses, any two bodies and any two particles. Gravity is
not just the attraction between objects and the Earth but between all objects, everywhere in the universe.

 Zero Gravity or Zero-G can simply be defined as the state or condition of weightlessness. It also refers to the state in
which the net or an apparent effect of gravity (i.e. the gravitational force) is zero.

* The condition of apparent weightlessness occurs when a body in a gravitational field changes places to neutralise its
gravitational force. For example, astronauts are seen floating around in the outer space. Astronauts orbiting the Earth
in a space station experience zero gravity or weightlessness because their spacecraft continuously undergoes changes
in velocity in its orbit in order to prevent it from being pulled into the atmosphere.
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Lesson Objectives

Students will be able to:

e Explain what gravity is.

* Describe how gravity acts on objects on the
Earth.

¢ Identify the scientist who discovered gravity.

Gravily is also known as gravitation
115 a non-contact force that atiracts
objects towards each other. N exists
batween all objects, not just batwean
the Earth and other objects

Gravity acts on all objects. For
exampia, Earth's gravity pulls a flying
bird and airplane towards the ground
I akso keeps a book on a desk
Earth’s grawity even holds the Moon
n orbil around the Earth, Without
gravity, everyihing would be
loating around and nothing :.I-Ia::-:“
would be able to stay on :

ner Earth

The strangth of gravity
dapands on the amoun

af matter in an object,

The greater the amount

af matter, the greater the
gravity. For example, the
Earth has a greater armaunl

af matier than the Moon, 50

hir gravity of the Earth is more than hat of the Moon

The first person who discovered gravity is Sir |saac Newton. During his
lifetime he developed the theary of gravily. His theory is called 'MNewton's Law
of Univarsal Gramatation'. The slorny is thal his (heory of gravity was inspired
when he walched an apple fall from a free 1o the ground

Sample Blackboard Plan

itle: Discussion

Gravity

Key question:

What is gravity?

Activity:

What happens if there is no gravity?

1. What is happening to the astronauts in
the spaceship?

on Earth?

2.What is happening to the fruits in the
spaceship?

Q: What would happen if there is no gravity

Q: How does gravity work on objects?

Q: What do you think gravity is?

Students are able to:

* State the definition of gravity and the relationship between
the strength of gravity and the amount of matter.

* Give some examples of the effect of gravity on objects on
the Earth.

¢ Name the scientist who discovered gravity.

* Write their findings on the blackboard.

* Facilitate active students discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as

discussion points.

Q:What would happen if there is no gravity on
Earth? .(Everything would be floating, we
would not keep a book on a desk, etc...)

Q:How does gravity work on objects? (Gravity
pulls objects towards the ground and keeps
them there.)

Q:What do you think gravity is? (Gravity is a
non-contact force that pulls or attracts
objects towards the ground or the Earth.)

* Conclude the discussions.

6 Summary (15 min.)

* Ask the students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is gravity?
Q: What does gravity do to objects?
Q: What does the strength of gravity depend on?
Q: Who discovered gravity?

* Ask students to copy the notes on the blackboard
into their exercise books.

Summary

® Gravity is a non-contact force that attracts
objects towards each other.

® Earth’s gravity acts on all objects on the
Earth.

® The strength of gravity depends on the
amount of mass in an object.

® The greater the amount of matter, the
greater the gravity.

® The first person who discovered gravity is
Sir Isaac Newton.
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Unit:
Force and
Motion

Lesson
3/5

Chapter : 3. Force
Topic : 3.1. Forces around Us

Lesson Title

Measuring and
Describing Force

Lesson Flow

Total lesson No: 19 /74
Textbook page: 51 - 52

Preparation

spring balance, string, various objects to
weigh and weighing pan

o Introduction (5 min.)

* Revise previous lesson learnt. Ask:

— ”» Measuring and Describing
Force

Q:What is gravity?

0 When a force acts on an object, the effect of the force can be seen.
For example, when we release a ball from a hand, it falls to the

¢ Encourage the students to think about how to

describe even if it

cannot be seen.

9 Introduce the key question
How can we measure and describe a force?
e Discussion & Activity (15 min.) 9
* Explain the unit of force as newton and how to use
and read a spring balance.
* Let students measure the mass of an object using a
spring balance and record the measurements in

grams first.

* Ask students to present the measurements from

their activity.

e Write their measurements on the blackboard.

¢ Demonstrate how

to convert gram (g) into newton

(N) on the blackboard.
* Let students calculate the weight (the gravitational

force) of the object that they measured.
¢ Have students demonstrate how to calculate on the

blackboard.

Confirm their demonstrations with the students.

0 Exercise (15 min.

)

* Ask students to solve the questions in the exercise.
¢ Have students demonstrate how to calculate on the

blackboard.

* Confirm the findings with the students.

Teacher's Notes

1. Preparation for this Lesson:

* If you do not have a spring balance, you may use one of the weighing machines shown in the picture of textbook.

* Prior to the lesson, make a selection of objects that will be used in the activity. The weights of the objects should not
exceed the maximum scale on the weighing equipments.

2. How to teach converting gram into newton

(1) 100 g is equal to
(2) To convert gram

newton, divide by 100.

42

ground and bounces an the ground, But, we cannot see the force

itsalf.

(?)

How can we measure and
describe a force?

1. How to Measure Force
The unit of force is ‘newton’ (N). Force can be measured

with @ spring balance of a bathroom scake The grawvity =
acting on an object on the Earth ¢an also be measured

'
with & spring balance becausa gravity is a force. When a J

100 g objact is hung on a sphing balanca, 1 shows aboul
1 N. This means that the Earth's gravity pulls the 100

q object lowards the grownd with the force al 1 M. 1T an
object is 200 g, the magnitude of gravity is about 2 N

Whan wea pull a spring balanca, the force (pull) can also

be measured

b—

(1) Exercise

What is the force in newton of the following objects below?

The unit of force
i named after

Ivais Mewton!

The Earthis gr |-|'|"1'

' BeRing ¢

1N
into

Casel: Converting 200 g into
newton

100 g is equal to 1 N. You
can convert gram to newton

Case2: Converting 1 kg into newton
First, convert kilogram to gram.1 kg is
equal to 1000 g. You can convert gram

to newton by dividing

by simple division. Formula:

Formula: 1kg =1000 g

200+100 =2 Therefore, 1000100 = 10
Answer: 2 N Answer: 10 N
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Exercise

Lesson Objectives

Students will be able to:

* Measure force with a measuring
instrument.

* Explain how to describe force.

e Calculate the force in newton [N].

 State the unit of force.

balance.

2. How to Describe Forces

Alorce can be shown with an arrow, It indicates the magnitude, the
direction and the point of application of the force. The length of the
arrow shows the magnitude of the force and the direction of the arrow gives
the directon of the foree, Tha point of application 5 the location at which a

farce is apphed toan object
3. The Magnitude of Force

The length ol the arrow shows the
amount of force acting on an objed

Three Components of Force:

1. Tha Point of Application of Force
2. Tre Direction of Force

3. The Magnitude of Force

How 1o show the Magnibude of
Forcos

shiraT ity e
longih of 2 om
arpw

v

How 1o Show Gravity acting on
Obgacts

Drirar & aurrw

trom This cantra
1. The Point of Application el
Showing a loree beging with a dot

1At shows where the lorce begins
2. The Direction of Force

Ther direction of the arrow should be
thia same as the direction of tha forca

Show the force acting on the folkowing objects with arrows. (1 cm represants

tarce of 1 N)
I
-
B A 200 g i Enfling

Sample Blackboard Plan

Title:
Measuring and Describing Force

Key question:
How can can we measure and describe a

force?

Activity 1: Measuring force
1TN=100g

e.g.200g=200+100=2 Answer:2 N
Exercise:

Exercise:

2 4

Students are able to:
* Measure the weight of an object in newton (N) with a spring

15

(5]

°

Activity 2: Describing force
The magnitude of force

Th
directio
of force

The point of
Application

(2cm)

(3 cm) (2cm)

e
&
i

* Describe the force applied to an object with an arrow in the diagram.
* Calculate the force by converting gram (g) into newton (N).
» Explain that the unit of force is newton (N).

Discussion & Activity (15 min.)

Explain how to describe a force using an arrow
by highlighting the meanings of the arrow such
as the point of application, the direction and the
magnitude of force.

Demonstrate how to describe a force with an
arrow step by step on the blackboard.

Let students describe a force with an arrow in
their exercise book.

Check students’ activity and guide them towards
their findings if necessary.

Have students demonstrate how to describe a
force on the blackboard.

Confirm the demonstration with the students.
Exercise (15 min.)

Ask students to solve the questions in their
exercise books.

Have students answer the questions by
demonstrating on the blackboard.

Confirm the findings with the students.
Summary (15 min.)

Ask the students to open their textbooks to the

summary page and explain.

Summarise today's lesson on the blackboard.

Ask these questions as assessment:

Q:What is the unit of force?

Q:How can we measure a force?

Q:How can we describe a force?

Q:What does an arrow indicate when we describe
a force?

Q:How do you describe the point of application,
the magnitude and the direction of force with
an arrow?

Ask students to copy the notes on the blackboard

into their exercise books.

Summary
« The unit of force is newton (N).

« Force can be measured with spring balance or a
bathroom scale.
Force can be described by an arrow. It indicates:
- its point of application
- the direction of the force, and
- the magnitude of the force
The length of the arrow shows the magnitude of
force.
« The direction of arrow shows the direction of force.
- The point of application is the location at which a
force is applied to an object.

n

43



Total lesson No: 20 / 74
Textbook page: 53 - 55

. Lesson Title (1)
Lesson f
4/5 . Summary and -
- Exercise -
'
_J Contact fceons ang dovois that ke placn wien
. ftwo objects physcally inleract with each other
Tips of lesson oy Souching, Examgies are Frictional and Elasie
o, Entac foeca @ i RO B
. | Mon-corinet fomes are fonces e ke place
asummal’y (30 mln.) g T CEORCTS NGE N CONRCE win each ginar
* Recap the main learning contents covered in this topic. :: :;T,'mw:wm w::m S

* Based on the main learning contents ask students the GRS s

following questions. (2] Gty bt oot ares

@ What types of forces are around us? ] Cenvity it bebwen all o, i pistbotwod o ;___.th
© How is a force described? R A At e e x
. . . The groater the amou ma Br
@ Can you describe what gravity is? - .,.':m,_ R VR R
» Explain and correct the learning contents again if they ] zor gramity is e congien in which Sara 5 1o
tll h . t fofoe of gravity scling on an obool .
still have misconceptions. ' R e et ey oo o
* Verify their understanding with the summary points. chscoveren ta theory of ety

g o Famn

¢ Allow students to read aloud the main ideas of the

topic and then copy into their exercise books.

| Force i describedt by its point of appecation, the
dhrection of the foroi and Be magritude, Forts i@
imansuned m mston (M)
_ | A ertn can Da shown with an anew
1 Thay W of thas aroes BNOws. e magnitce of
B e [ —— [r——
2 Thay clinpction ol aneow Ahows Ty ginsciion of e

e Exercise & Explanation (40 min.)
* Go through the instructions of the exercise
* Allow students to answer the questions individually
and give them enough time to response to the questions
based on their understanding.
» After the exercise give them the answers to the

Q. Complets aach Samance wil N crmect wond
(V) Adorce croaied when sufaces of two obpscts skde agains: aach ofhar s caled

questions and explain how to solve them using their _torza.

. . . . {21 An invisitie fonce of atiracton and repulsion exoriod by o magne i calied
scientific understanding and ideas. i

* Make reference to the textbook or provide clear G PCA00 LN W DTS Y TR My DAL M e

examples in daily life to strengthen the learnt concepts
* (¥ Which befter inchcaian this poens of
applicalion in he picture on thi ight?
Al
B i)
(=N L 1]
[ENTS]

i i} g

{2 Which ksl containa The ron-contact foroesT
A Magnatc oms @nd Inclonal ice
B. Frctional force and graity

G Mlignatic Tore ard slasic s
D, Granvity and magnetic forces
O3 Answer e foliowing questions
(43 Nama the instrurnent ahawn on he sght ‘

{1 Wihad b5 the it of force™
{33 VWhat i the differancs bebwean Dontact linoe and mon-oontact keca?

Ol Sonmihan pays sodcsr for P schidd eam, Dunng 1he BRinmg
il tanged pracsce, M Kickod he ball 30 thie rgit sith & free of
A N Draew an arcw 10 Show Fes lonos {1 cm répresents borce
al 1 N},

54
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Exercise answers

Ql.

(1) frictional
(2) magnetic
(3) gravity

Q2.
(1) A
(2) D

Q3.

(1) Spring balance

(2) newton (N)

(3) Expected answer

Contact force is when two objects are physically
touching with each other. Whereas non-contact
force is when two objects are not in contact with
each other but act through the space between them.

Q4.

(The length of the arrow should be 3 cm.)

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapter 3

=Science Extrass

‘Waight and Mass

When you stard on & scake, you
mesEsirE your wiighl Bul, whal
B woight? Waight is a force

i1
caused by gravity Miszrrig miEs Wi A e é

I psher words, walght is a measuament of mch gravity

puills o an objet. Wisight degends on the strangth of gravity,

Wiakghit an b maasured willl 8 Speing batanoe of 3 scake Thie oo
unit of waight is aiso newson (N} bacausa waight is a loce R

All pbjects are made up of mattar. Matier ks anything that has mass and
takes up spaca, bul what is mass? Mass is a measurement of ihe amount of
malier in &n object. I alher words, MEss is how heavy an object is without
gravity. Mass is nol a force! Mass is usuaily measured with a balance. Tha
unit of mass i kilbgrams (kgh or grams (ig).
Difference between Welght and Mass i sy

i our dally hle, we ohar use ‘weight’ i

as the same meanang of ‘'mass’, but -

walight s otally dflaeent from miass in
Srrrod, Wi Shinld use two benrs ol
walghl’ and ‘mass’ diferenily when we
shady science.

Tha wesghl can changa kom place to
plsce, Bul i mass will never change
Thi gravity of earth is grealer than mat Earth

af ihe moon. Tha moon's gravity 55 T8 v cee e e
of Earth's gravity ST ™ Moon
An objsd with a mass ol 60 kg has oowaeght of about 800 N

an Earth, On the Moon, e weaight of ths object will De only about 100 N,
But, tha mass of the obsact w be 60 kg evenywhare aven on the Moon.

Ratsonaan

Wl G0 g

Wiight H0O M
2

55
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Total lesson No: 21 /74
Textbook page: 56 - 57

. Lesson Title
Lesson

5/5 Chapter Test

Answers to the Chapter Test

,  Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

3. FORCE

Complete each sentence with the correct word.

(1) A force that attracts two objects with mass towards each other is
gravity :

(2) A _magnetic __force is a force of aftraction and repulsion exerted
by a magnet.

(3) The unit for measuring force is the newton (N)

Q} Choose the letter with the carrect answer.
(1) Gravity was discovered in the 1680s by a famous scientist when

he watched an apple fall from the tree to the ground. Who was this
famous scientist?
A, Albert Einstein
Isaac Mewton
C. Benjamin Franklin
D. Thomas Edison

(2) Which of the following is an example where elastic force is exerted?
A, Fred pushed a trolley across the lawn onto the concrate path,
B. Sandy shot a basketball into the loop to score two points.
@Kets.in shot a bird high up in the tree with a forked sling shot,
D. Lolo used a coconut palm to slide downhill into the river below.

(3) What type of force is gravitational force classified as? It is classified

A, acontact force.

B. an elastic force.

C. a magnetic force
non-contact force,

{4} Fred was sick and went to the clinic. He was
asked to stand on the bathroom scale so the
nurse would know his W'F.Ei-ghl before giving him
some medicine. Fred weighs 40 kg. What is the
force of gravity in newton?

A AN 40{} |
C.40M . 4000 M

56
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(5) The strength of gravity depends on.
the mass of an object

B. the size of the object.
C. the colour of an object
D. the hardness of an object

Answer the questions.

Melo releases a ball from his hand and the ball falls to the ground. The
mass of the ball is 400 g.

(1) What force is exerted on the ball when it is falling?

Gravity )
Ball falling to the
(2) Calculate the amount of the force exerted ground
on the ball.
4 newton

(3) Show the force acting on the ball with an
arrow on the diagram on the right. {1 cm
equals 1 N)

The length of arrow
should be 4 cm.

The cleaner in the store had just finished mopping a section of the tiled
floor when Ketsin walked onto it. Ketsin could not keep his feet firmly
on the floor and he slipped and fell. Why did he slip? Explain using the
word ‘friction’.

(Expected answer) There was less friction between the surface of the
floor and the sole of the shoe.

k1
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Strand : LIFE
Unit : PLANTS

Chapter 4. Plants and Water

Chapter Objectives

Students will be able to understand the Chapter 4
transpiration process of plants in which FE@E‘E%E %]E’TJ@ ﬁ;\}“ﬁ
water absorbed by roots pass through N 3

from the roots to the stem and to leaves
and evaporate from the leaves, through
conducting experiments.

Topic Objectives

4.1 Water in Plants

Students will be able to;
Describe that water absorbed by roots
pass through the tubes from the roots
to the stem, to the leaves and to the
flowers.

« Explain that water is released from

leaves into air in the form of water This picture is from the chapter heading of the textbook
vapour. showing a balsam plant growing in a garden.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Characteristics of } - Life Cycle of Plants } - Plant Growth } - Plants and Water
Plants
Grade 3 Prior knowledge for Iea.rning this chapter;
+ There are three main parts of a seed: seed coat, embryo and cotyledon.
- Observing Our + Conditions for Seed Germination
Environment + Conditions for Plant Growth

Teaching Overview

This chapter consists of 4 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

1 Paths of Water in Plants 59 - 60
Which parts of a plant does water pass through?

. Water in Leaves
| IR [ s 2 Where does the water in the leaves go? 61-62

3 Summary and Exercise, Science Extras 63 - 65

Chapter Test 4 Chapter Test 66 - 67
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Unit: Chapter : 4. Plants and Wa
Plants Topic : 4.1. Water in Plants
Lesson Title
Lesson
1/4

Lesson Flow

Preparatory Activity for this lesson
The students will do the activity of Step 1 & 2 to set-up the
experiment on the day before this lesson.
* Organise students into groups.
* Explain the activity of Step 1 and 2.
* Ask them to do the activity. (Stop the activity here.)
o Introduction (5 min.)
* Review Gr 5 Chapter 3 Lesson 3, 'Function of
Plant Parts' by asking:
Q:What are the functions of roots, stems and
leaves?
:Wher the plants take in or rb water?
* Encourage the students to think about how water
is transported in plants.
9 Introduce the key question

Which parts of a plant does water pass
through?
Activity (35 min.)

* Organise students into groups.

» Explain the activity of Step 3 and 4 and the safety
rules for using a cutter knife.

¢ Demonstrate how to make a cross-section cut of
stem and have students cut the stem with/without
dye.

¢ Assist students to use a cutter.

¢ Ask students to observe and sketch the cross-
section of the stem and leaves.

* Check students’ activity and if necessary guide
them towards their findings.

Teacher's Notes

In Grade 3 Chapter 3, ‘Characteristics of Plants’, students learnt about

ter

Paths of Water in Plants

Total lesson No: 22 / 74
Textbook page: 59 - 60

Preparation

balsam or cabbage with roots,
food colouring, hand lens, cutter knife,
clear plastic bottle

Water is very important for plants. Without water, plants will become
weak and eventually die. How is water transported in a plant?

m Paths of Water in Plants

Plants use their roots to absorb water from the soil. How do plants
transport the water absorbed by the roots?

‘Function of Plant Parts’. If balsam is difficult to find, use

potato plant or pak choi cabbage.

SAFETY

1. Always cut away from your body.

2. Pull back the blade into its casing after use.
3. Always pass the knife handle first.

In plants, a tube-like passage made up of vascular tissues
called xylem and phloem are two modes of transportation.
Water and minerals travel upwards through the xylem, while

phloem transport synthesised food to other parts of the plant.

/#" Which parts of a plant does water pass
?a‘ th rnugﬁ‘a?
P T
@ Activity : Observing paths of water -
What We Need:
el S
Chear plastc Dotlle I
What to Do: .
Pour walar into the clear plastic -
baoltle 2 o Iring
2. Plapa the alsam planl isto the plastic botlle and leave
i i ,“E!{/
: I'n wm ol the Balaam piant [I !lt L
B I t
L8 o

* Remove the plant from the dye and
cut the cross section above the part
that has been in the dye.

be cut for observation under the
magnifying glass should be

E:gb(:;: with its approximately 1 — 2 mm thick.
roots on. * The longitudinal cut should be done

after the cross section cut.

The movement of water and other nutrients from one part of a plant to another

is called translocation.

50

How to cut the plant for observation
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Students will be able to: Students are able to:
* Observe the paths of water in plants. » Sketch the coloured parts by the dye in the stem and the
* Identify the parts of plant that water travels leaves.
through.  State how water is transported through the tube from the
» Use the cutter to cut the parts of plant roots, to stem and to the leaves.
correctly. * Make a cross-section cut in the stem using a cutter with
care.

0 Discussion for findings (25 min.)
* Ask students to present their findings from the
activity.
Write their findings on the blackboard.

Facilitate active students’ discussions.

Confirm the drawings with the presence of the

dye on parts of the plant.

Based on their findings, ask these questions as

discussion points.

Q:Where did the dyed water pass through the
stem? (The water passed through tubes, it
passed both sides of the stem inside, it
passed through tubes that are arranged in
the shape of ring inside the stem, etc...)
:Which parts of the leaf show the presence of
the dye? (Mainly back side of the leaves.)

Q:What happened to the colour of flowers?
(The colour of flowers changed to the colour

of dye.)
:How does water pass through a plant from
roots? (From roots, to stem, to leaves and
flowers.)

* Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

Water absorbed by roots pass through ine tubes from the rodts to the stem e Summarise today’s lesson on the blackboard.

to the leaves Hr'll'.% o the flowers. The tubas act Bke a drinking straw canmying e Ask the following questions as assessment:

Aot ke Truay helppianits trnapor wetar o,k perts:of tha et Q:In which parts of plants does water pass though?

Q:How does the water moves through a plant from
the roots?

* Ask students to copy the notes on the blackboard
into their exercise books.

We found out that the paths that coloured water ook were from the roots
through the stam and 1o he baves

Let’s compisee the colours of
this Nloawers and the Nlowers on
thi previoun page. Why did the

oo of the flowess change?

Sample Blackboard Plan

Title: Q:What happened to the colour of flowers?
Paths of Water in Plants

Key question:

Discussion

Which part of plant does water pass Q:How does water pass through a plant
through?
Activity: Observing paths of water

Q:Where did the dyed water pass through

the stem? from roots?

Part of balsam Part of balsam with Summary
with no dye dye + Water absorbed by the roots pass through

@ @ the tubes from the roots to the stems and
NS the leaves.
- Q:Which parts of the leaf show the presence

- Water is transported to all parts of the of

?
\ V \ M of the dye? the plants through these long tubes.
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Unit: Chapter : 4. Plants and Water Total lesson No: 23 / 74

Plants Topic : 4.1. Water in Plants Textbook page: 61 - 62
Lesson Title Rreparation
Lesson two clear plastic bags, strings, two plants
2/4 Water in Leaves

Lesson Flow

@ Introduction (s min,) Water in Leaves

¢ Review the last lesson.

@ Water absorbed by the roots is transparted to the leaves. What wil

Q:How QOeS water flow through plant? hezen i the walr In the leaves?
Q:In which part of plants does water pass —

through? ( ? | Where does the water in the leaves go?

wr
Introduce the key question
- ™y
Where does the water in the leaves go? @ Sias ; i o
eActivity 1. (15 min) 9 Activity : Where is the water going? J
* Explain the ground rules for outside activity. What We Need: wr
. Organise students into groups. @ two cledr plastic bags, string, two plants '-’.q_""J- ? ;
« Explain the steps of the activity. ?":'_?t_t'f D_':_“_I_ e - D
* Go outside with the students. L e
Can you guess whad

* Ask students to set up the activity.

¢ Advice students that the two plants should be in
the sunlight for 2 or 3 hours. | st ALy

¢ Have them sketch and record their observation in Sketch and record your obiservations
their exercise book.

will happen to the

water in the lesves?

Activity 2. (20 min.) Wy 0 we have

e nericees all the
leaves from one

al the plants?

* Go outside with the students.
* Ask them to observe the inside of the plastic bags

¢ Have them sketch and record their observation in A ' z

of the two plants.

their exercise book. » -~
Give enough time for students to do their

observations.

Teacher's Notes

* Transpiration is the evaporation of water from the surface of leaf cells in actively growing plants. This water is
replaced by additional absorption from the soil leading to a continuous column of water in the plant’s xylem. The
process of transpiration provides the plant with evaporative cooling, nutrients, carbon dioxide entry and water to
provide plant structure.

* Rates of transpiration depend on the water potential gradient from the soil to the atmosphere and the resistances to its
movement through the plant. Water enters the root and travels through the cortex and endodermal layers of cells to
reach the xylem where water ascends to the leaf where, if not used in the plant, evaporates. If water loss is greater
than water uptake, air bubbles can form in the xylem. Plants reduce water loss by closing their stomata, developing
thick cuticles, or by possessing leaf hairs to increase the boundary layer. Stomata are quick to respond to
environmental cues to protect the plant from losing too much water, but still allowing in enough carbon dioxide to

drive photosynthesis.
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Lesson Objectives

Students will be able to:

¢ Define transpiration.

* Relate the conditions of plants to the
functions of leaves.

* Explain the function of leaves.

* Communicate their findings with other
classmates.

W found oul that with the plant with [eaves, there were a 1ot of droplels
inside the plastic bag. However, with the plant with no leaves, there was no
chiange inside the plastic bag

What are the droplets inside
thae plastic bag made ef?

@ Discussion

Think about the following questions based on your result.

1.Why were thera droplats mnside the bag of the plant with leaves buf no droplsts

nside the bag o 0 leaves?

2.
q
"

‘Water is absorbed from the soil and transported from the rools to the stem
and to the leaves. Than it is released from the leaves inta the air in the
form of water vapaur, The process of water moving through plants and

avaporating lrorm leaves is called transpiration.

Sample Blackboard Plan

Title:
Water in Leaves
Key question:
Where does the water in the leaves go?

Activity:
Where is the water going?

Discussion

With Leaves ~ Without Leaves

Students are able to:
e State the definition of transpiration.
* Explain the reason why all leaves must be removed from

one of plants to investigate the function of leaves.

o

(5]

With Leaves  Without Leaves

Q: Where did the droplets come from?

Q: Why are there no droplets inside the
plastic bag of the balsam plant without
leaves?

» Explain what happens to water in leaves.
* Share their ideas during discussion in their groups.

o Result and Discussion (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

* Confirm that there are droplets inside the plastic
bag of the plant with leaves.

* Based on their findings, ask these questions as
discussion points.

Q:Where did the droplets come from? (From
the leaves.)
:Why are there no droplets inside the plastic
bag of the balsam plant without leaves?
(Because there are no leaves.)

Q:Where will the water absorbed by roots go?
(To all parts of the plant.)

Q:Wheat is the function of leaves? (Leaves
release water from inside the plants.)

* Conclude the discussions.
Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask the following questions as assessment.
Q:Where does the water in the leaves come

from?

Q:What happens to water in leaves?
Q:What is transpiration?

* Ask students to copy the notes on the blackboard
into their exercise books.

Q: Where will the water absorbed by roots
go?

Q: What is the function of leaves?

Summary
« The process of water moving through the

plants and its evaporation from leaves is
called Transpiration.
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Lesson Title

Summary and
Exercise

Lesson
3/4

ec0cccccccccce

Tips of lesson

ﬂ Summary (30 min.)

* Recap the main learning contents covered in this topic.

* Based on the main learning contents ask students the
following questions.

@ How can the water get to all parts of the plant?

© How do plants continuously absorb the water?

© What are three pathways of water in plants?

» Explain and correct the learning contents if they still
have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (40 min.)

* Go through the instructions of the exercise.

* Allow students to answers the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Total lesson No: 24 / 74
Textbook page: 63 - 65

Path of Water in Plants
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Exercise answers

Ql. Q3.Expected answer
(1) leaves There are tubes through which water passes in
(2) tubes the stem of plant to its parts.

(3) transpiration

Q2.
(H) B Q4.Expected answer
2) C The plant with no leaves does not release water

vapour into the air. Therefore, there was no
water vapour in the plastic bag and water
droplets were not observed.

Explanation of Science (3
Extras Chapter 4

. =Science Extras.
€) Science Extras (10 min)
 Give some opportunities to students to closely observe How much water do plants transpire? What
. . are the things that cause more or less
nature and its phenomena in the world. transpiration in plants?
. Allf)w' students to ask quest19ns that 'demonstrate o, i ——=
curiosity about the contents in the science extra. Kraaapen ity Unees o0 wabsr ;

thean it awm wisghil, An acre of Coim
gives olf about 11 £00 - 16 100 lires
of waber each day and a lasge oak
@ can franspea 151 000 liims por
AT,

The amount of wales that plants
transpira varnes greathy o their
ncation on the aanth and owir ms at
Higher lmporateres cawse tha planl B9
cells which control the opednings
{=tomata) wharne water is released
o they atmasphans 1o open, whansas
Coicer BMpRcalLEgs ke 1
apenings ko closa

Tha amaount of waled vapour in he
air sunowndng the plant nees and
Ther trarespiration rade nds. I s sasiar for woser 80 avaporno into drgor air
haar i The air with ool of waler wapour,

The incraased movemsan of the ar arcund a plant Wl resu in a higher
transpration rate. Wind will move tha air around, resulting 0 a kol of water
wapour clos o the loal s roplaced by drier air

Whin thane i ok of moshns, plants Degn b promatung in &5, resesng in
Saal loss and less ranspiremon of wales

Soms fypas ol plants that grow In harsh reqions such as the thick, flashy
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Total lesson No: 25 / 74
Textbook page: 66 - 67

. Lesson Title
Lesson

4/4 Chapter Test

Answers to the Chapter Test

,  Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

4. Plants and Water

N

Complete each sentence with the correct word.

(1) Plants use their roots to take in water from the soil.

{2) The water taken in by the plant will evaporate  from leaves.

(3) The process of water moving through plants and its evaporation
from leaves is called transpiration

Qz Choose the letter with the correct answer.
(1) After the plant takes in the water, the water evaporates from the
into the air,
A, roots

0. flowers

(2) Water is transported to all parts of the plant through the path in the
coloured dye. What are these parts known as?

A, The sking _

B. The flower f“

C. The stem '
Tl'uaI tubes

(3) Which of the following is the correct explanation about the path for
the water in plants? Water is transported from the
ru::uois to the sterm and to the leaves.

B. leaves to the stem and to the root.
C. stems to the roots and to the leaves.
D. roots to the leaves and to the stem.

(4) Samuel prepares two setups as shown in the picture below to
investigate where the water absorbed by the plant evaporates
from. Why does he have to remove all the leaves from plant 27 To
observe if the water

A, evaporates from stems
vaporates from leaves.

C. comes fram air.

D. comes fram sail

Plant 1 Plant 2
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Q; (1) In the experiment, the balsam plant _%,
is placed into the bottle filled with /:?.{';
coloured water as shown in the ——
picture on the right. ,&n.‘

(i) Draw the expected result on _—
the diagram on the far right to
show the cross section of the ‘
stem.

(i) Why did the colour of the flowers change?
Because water is also transported to the flowers.

)

(2) The plant covered with the plastic
bag is shown on the right. In the
experiment, we found that there were
a lot of droplets inside the plastic bag.
Why were there droplets inside the
bag covering the plant with leaves?

Water is released from the leaves to air.

Qg After cutting the stem and observing the coloured dye on the stem and
the leaves of the plant, can you describe how the tubes transport water
in plants?
The tubes that the plant uses to transport water is connected from
the plant roots, to the stem and to the leaves.

&6/
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Strand : LIFE
Unit : PLANTS

Chapter 5. Reproduction and Heredity in Plants

Chapter Objectives

Students will be able to identify the main
reproductive parts of a flower, the ways the BV RRE Drod:
tphollen grains are transferred to the stigma, ‘:ﬁ_n" Ay - @ﬁ

e process of seed development and also S R e e
describe the traits that are passed from f";_ Ea il i i | ]
parents to young plants. -

-

Topic Objectives

5.1 Reproduction and Heredity

Students will be able to;

+ ldentify the two main reproductive parts
of a flowering plant.

+ Describe the four different types of
pollination.

«  Compare the differences between .
the stages in the process of seed This picture is from the chapter heading of the textbook
devel opment. showing same kind of flowers but are different coloured.

+ Identify the similarities in the young and
adult tomato plant.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5
- Characteristics of } - Life Cycle of Plants } - Plant Growth
Plants } Grade 6
- Reproduction and
Prior knowledge for learning this chapter; Grade 5 } S leliEaliny i e
+  The life cycle of plants - Reproduction and
+ Reproduction process in fish and humans Heredity in Animals

+ Heredity is the process of parents passing
traits to their children.

Teaching Overview

This chapter consists of 6 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number
1 Flowers 69 - 70
What are the structures of a stamen and a pistil?
5 Pollination 71-792
How are pollen grains transferred to the stigma?
5.1 Reproduction 3 Reproduction in Flowering Plants 73-74
and Heredity How do plants produce seeds? 611
4 Heredity in Plants 75 - 76
Do plants inherit the traits from their parents?
5 Summary and Exercise, Science Extras 77-79
Chapter Test 6 Chapter Test 80 - 81
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Unit: Chapter : 5. Reproduction and Heredity in Plants Total lesson No: 26 / 74

Plants Topic : 5.1. Reproduction and Heredity Textbook page: 69 - 70
Lesson Title Rreparation
Lesson Any substituted flower must have all the
1/6 Flowers likeness in parts to that of the ‘Hibiscus’

flower, hand lens, cutter knife

Lesson Flow

o Introduction (5 min.)

¢ Ask the students to recall the Gr 4 lesson on ‘Life
Cycle of a Plant - Flowering’.

Reproduction am:l
Heredity

: What do plants produce before they bear fruits? il poducs young onss Sinkar i throstres: iawds
: What are some parts of a flower that you can plants reproduce? Is reproduction in plants similar to or different from
recall? animals?

Introduce the key question
What are the structures of a stamen and a

0 Flowers
Flowers are made up of different pans. The main parts of a flower

pistil? are stamen and pistil,
Activity (35 min.) [2) f"a What are the structures of a stamen and a
pistil?

»
0 Activity : Observing a stamen and a

* Organise students into groups. pistil

¢ Explain Safety Rules (Refer to Teachers notes). What We Need:
. . . & iowes: hend s
Explain the steps of the e'1ct1V1ty. o what i #_
* Ask students to spot the important points in Steps - Cirahilly resme
1, 2 and 3. talz trom Hc careful whan using the

|.|."r| wnita

* Ask students to refer to the pictures below the R L
activity and compare them . A S LA

* Check students’ activity and if necessary guide 3. Carahully cut the pist
students towards their findings. o

* Give enough time for the students to do their e
findings. 0 {, Share your

o Discussion for findings (25 min.) ek

* Ask the students to present their findings from the he structures of a
activity. et

e Write their findings on the blackboard.
(Continue)

oF

Teacher's Notes

* Prior to this lesson refer to Parts of the flower taught in Grade 4, Lesson 1 'Flowering Plants' on Topic 7.1.

* A cross-sectional image of a flower like in the textbook above is a 'generalised model' to explain the common structure of
flowers which usually differs from the actual flower as each flower has different characters (That is why we can distinguish
and classify plants).

* The activity recommends the ‘HIBISCUS’ for this observation because (1) it is common and (2) it is big enough. However the
structure of pistil and stamen are not the same as the image in the textbook (Stamens are attached to the pistil).

* You can use other flowers available around your classroom, however, you need to review the structure of the flower in advance

* Discuss and identify the similarities and differences between the 'observed flower' and the common diagram to help deepen
students' understanding.
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Lesson Objectives

Students will be able to:

¢ Identify the two main reproductive parts of a
flowering plant.

* Compare the differences in the parts of the
stamen and the pistil.

* Hold the cutter and lens and use them correctly.

How aee The mpeccluctive

parts of plants and aninals

wm ilar oo diffeneri T

Flowers are the reproductive parts found in fowanng
plants. The main reproductive parts of a flower are the stamen
and pastil

A stamen is the male reproductive par
af a flower. The stamen is madea up of two
parts; filament and anther. The filament
15 the stalk thatl holds up the anther, The
anther produces and stores pollen
Pistil

A pistil is the female reproductive pant of a flower, where the seeds are

made. The pisid is found in the centre of a flower. It is made wp of three

parts; stigma, style and ovary, The stigma is the area where pollan grains
ang recaived. The style is the long slalk that connecls the stigma bo tha
ovary. The gyary produces one or more ovules which contains the egg cell

Stigma
Pistil
Sty
7 o o it
o k& =
el X
Wikl { et \ '
Lo i \
= Filasmenn I-.'-,I;!?'q P':.T ';'.I
AR R Y/ | stamen el
I’ L= L
k1 o § F . e &
L Fl h—-"’.ﬂ’./ [
II‘;' L’_'.x"ll A Folien
o “ .
Owvary /4

Sample Blackboard Plan

Students are able to:

* Draw and label the parts of the stamen and the pistil.

* Observe the parts of the anther and the pistil.

* State the parts of the anther and the pistil.

* Contribute their own ideas about the reproductive parts of
flowering plants.

* Facilitate active students’ discussions.

* Confirm the drawings with the parts of a stamen
and a pistil with the students.

* Based on their findings, ask these questions as
discussion points.

Q:What do the anthers do for the plant’s
flowers? (They produce pollens.)

Q:Where is the pistil located on the flower? (In

the centre.)

Q:Which part of the pistil is located closer to
the anthers? (The stigma)

* Explain that stigmas are held up by the style and
they have hairy surfaces to capture the pollens
from the anthers.

Q:What are the ‘seed-like’ structures in the

ovary of the pistil? (The ovules - the eggs.)
e Conclude the discussions.

Summary (15 min.)
* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What are the parts of the stamen?
Q: What are the parts of the pistil?

(5]

ther Q: Why is the pistil known as the female part of

the flower?
Q: Why is the stamen known as the male part of
the flower?
¢ Ask students to copy the notes on the blackboard
into their exercise books.

Title:

My Observations/Findings

Summary

Flowers
Key question:

- Stamen is the male part of the flower
which includes the filaments, anthers and

What are the structures of a stamen and a
pistil?

Activity: Observing a stamen and a pistil
Sketches of Anther and Pistil

Q Stamen

Discussion

flower?

Q: What do the anthers do for the plant’s

Q: Where is the pistil located on the flower?

Q: Which part of the pistil is located closer
to the anthers?
Q: What are the ‘seed-like’ structure in the
ovary of the pistil?

pollens.

« Pistil is the female part of the flower which
includes the stigmas, style, ovary and
ovule.
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Unit: Chapter : 5. Reproduction and Heredity in Plants
Plants Topic : 5.1. Reproduction and Heredity
Lesson Title
Lesson
2/6 Pollination

Lesson Flow

o Introduction (5 min.)
¢ Revise the last lesson.

Q:What are the parts of the stamen?
:What are the parts of the pistil?

Q:What does the anther produce?

» Explain what pollination is.

* Encourage students to think of the ways of

(2]

Total lesson No: 27 / 74
Textbook page: 71 - 72

Preparation

nil

2} Pollination

The transfer of pollen grains from the anther to the stigma of a flower
is called pollination. Pollination is very important for flowering plants
to reproduce. How do plants transfer pollen from the anther to the
stigma?

How are pollen grains transferred to the
stigma?

Q:How do plants transfer pollen from an anther

pollination by asking:

Activity : The ways that pollen grains
to a stigma? are transferred
Introduce the key question What to Do:

How are the pollen grains transferred to the 1. Dferwe o tisbie like the ane shown below
Stlgma? The wiys polen grang &fa iranslermed
Activity (35 min.)

Organise students into groups. 75 N O
Explain the steps of the activity. O Sk e e PR
Ask the students to spot the important points in Fcord
step 2.

Refer students to the picture and the character in
the textbook.

Check students’ activity and if necessary guide
students towards their findings.

Ask students to discuss their findings with their
groups.

Give enough time for students to do their findings.
Discussion for findings (25 min.)

Ask students to present their findings from the
activity.

(Continue)

Plasnits canmon maoned Cam you

gt who o 'what hefps

plants tranapost pollen?

Teacher's Notes

Plants have adapted many traits for pollination Some have improved features to attract animals like birds, bats, butterflies, bumblebees,
bees and beetles. Some others have changed their shape to effectively use wind for pollination.

Bright coloured blossoms attract bees, flies, butterflies, and moths to collect nectar and pollen. Sometimes lines on their petals will guide
the insects down into the blossom. Petal shapes also adapt to allow only certain insects and birds to pollinate the flower. Flowers like the
goldenrod have a general flower/petal shape that attracts several kinds of insects. Some petals accommodate desired insects, birds and
bats by opening during the time of day or night when the pollinator feeds. Bees pollinate flowers with sweet, light fragrances like those
found in sages, mints and clovers. Petals scented in strong sweet scents attract night-feeding moths and bats. Petals have adapted to
make rotten flesh scents that attract moths and flies.

Wind-pollinated flowers are not colourful and have large amount of pollens which are small and light to be easily airborne, with their
stamens and stigmas exposed to air currents. The stigmas of some kind wind-pollinated flowers such as corn are feathery to catch pollens
from the wind.

. Insects: Bees, flies and butterflies are common examples of insects that pollinate flowers. Bees are perhaps the most important pollinator

of many garden plants and most commercial fruit trees.

. Bats: Flowers with very strong fragrances attract bats in the night. In the tropics and deserts, bats are often the pollinators of nocturnal

flowers such as agave, guava, and morning glory.

. Birds: Bright coloured flowers attract birds like the humming birds. Flowers visited by birds are usually sturdy and are oriented in such

a way as to allow the birds to stay near the flower without getting their wings entangled in the nearby flowers.
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Lesson Objectives

Students will be able to:

* Explain what pollination is.

* Describe how pollen grains are carried.

* Show appreciation to know the things
involved in the pollination process.

Students are able to:

 State how pollination is important for plants.

¢ List the ways of pollination such as self-pollination, by
animals, wind and water.

* Participate in the activity with interest.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

Confirm the findings with the students.

Based on their findings, ask these questions as
discussion points.

Q:How do the pollen grains get transferred

from the anthers to the stigma? (They are
carried by bees, bats, butterfies, birds, wind,

etc...)

Q:Why do plants need other things to carry

pollens? (They cannot move like animals.)
Q:Why do insects such as bees or butterfies
come to flowers? (They are attracted to the
bright colours or sweet smell of flowers.)
* Conclude the discussions.
6 Summary (15 min.)
* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q:What is pollination?
Q:Why is pollination important for plants?
Q:How are the pollen grains transferred from the
anthers to the stigma?
Q:How do some insects transfer the pollen grains
to the stigma of another flower?
* Ask students to copy the notes on the blackboard
into their exercise books.

Insacis, birds, water or wind help
flowering plants carry pollen grains
from the anther to the stigma. Pollen
looks like powder or dust. Paollen can
be transferred in many ways
Salf-pollination

In some plants, polken can move directly from the anther o e stigma of tha
—

same flowars withoul the halp of others
Animals

Animals can halp pollination im planis.
Scome fiowers have brigh! colours and
sweet smell. Animals such as insects
birds and bals are altracted o the
colours and the small of the flowers
When they come o lead on swgary Himgy [ I
nectar, poflen gets siuck on their bodies. The polien is fransferred to the
sthgma of the same iower or different llowears as the animals mowe
Wind

Many plants depend on the wind for
pollination. Pollen grains ara vary Bght
in weight. When plants relaase pollan
into the wind, the pollen can easity float
i tha aif and move 0 the sbigma ol

{he same fiower or difterent flowars of
ather plants.

Water also helps pollination in plants. When il rains, pollen can be washed
away from the anther and translermad 10 tha stigma. Some plants that live
in waler also wse water io carry pollen. The pollen grains 1loat on watar and
mave from the male parts 1o the lemake parls of the pkant

Sample Blackboard Plan

Title:
Pollination

Key question:
How are pollen grains transferred to the

Discussion
Q:How do the pollen grains get transferred
from the anthers to the stigma?

Summary
« Pollination is the transfer of pollen grains

from the anthers to the stigma.
« Pollination is very important for flowering
plants to reproduce.

stigma?
Activity:

The ways that pollen grains are transferred

Q:Why do plants need other things to carry
pollens?

Q:Why do insects such as bees or butterfies
come to flowers?

« Pollen grains transfer to the stigma
through four main ways.
1. Self-pollination
2. Animals
3. Wind
4. Water
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Unit: Chapter : 5. Reproduction and Heredity in Plants
Plants Topic : 5.1. Reproduction and Heredity
Lesson Title
Lesson s
3/6 Reproduction in

Flowering Plants

Lesson Flow

o Introduction (5 min.)
¢ Review the last lesson.

Q:What is pollination?
Q:How are the pollen grains transferred from

the anther to the stigma?
* Motivate students to think about reproduction in

plants and ask this question:

Q:What happens to the pollen grains after they

are transferred onto the stigma?
Introduce the key question

How do plants produce seeds?
Activity (35 min.)

* Organise students into groups.

* Explain the steps of the activity.

¢ Refer students to what the character is saying for
their investigation.

* Ask to predict and record their prediction in their
exercise books.

* Have students do Step 2 in the activity.

* Refer students to the questions in Step 3 and the
pictures below the activity when doing the
activity.

* Have students do Step 3 based on their
observation.

* Ask students to discuss their findings with their
groups.

o Discussion for findings (25 min.)

* Ask students to present the findings from their

activity. (Continue)

Teacher's Notes

Fertilisation

Total lesson No: 28 / 74
Textbook page: 73 - 74

Preparation

nil

sy, Reproduction in
Lesson 3_ Flowering Plants

All lving things have different life cycles. Plants also have life cycles.
Most plants’ Iife cycles start with a seed.

() How do plants produce seeds?

»
@ Activity : Process of seed development .

What to Do:

1. Study fhe pictures at the bott:

Hrad |3 thie plang

reproduction
o or diffesent from

anamali?

1ilae

* The stigma releases a sugary substance that stimulates the growth of the pollen tube.
* The pollen contains the vegetative and the generative nucleus and the cell ruptures the stigma and passes through the

style.

e The pollen grains attaches itself to the stigma of the female reproductive structure, the pollen tube grows and enters

the ovule making a tiny pore called a micropyle.

* The pollen tube does not reach the ovary in a straight line. The pollen tube grows near the style and curls to the bottom

of the ovary and then near the receptacle.

-

* The pollen tube then breaks into the ovule through the micropyle and then the micropyle bursts into the embryo sac.
* In the embryo sac, on the male nucleus fuses with the nucleus of the egg and forms a diploid zygote. This process is

known as true fertilisation or syngamy.

64
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Lesson Objectives

Students are able to:

* State the process of reproduction in plants from pollination to
production of seeds.

¢ Describe the way of seed development by comparing the
different stages using the pictures.

» Express their ideas on seed development during discussion.

Students will be able to:

* Explain the process of reproduction in flowering
plants.

¢ Investigate the way in which plants reproduce.

* Show curiosity in exploring the seed
development.

* Write their findings on the blackboard.
* Facilitate active students’ discussions.
* Ask students to observe the diagram of 'Process
9 of Seed Development' below the page of
Summary.
* Confirm their findings by checking the diagram
of the 'Process of Seed Development' with
avule and joins the egg cell in the ovule. This joining of the male reproductive students.

call and (he ogg coll in a llower is caled fertiligation. The ovules in the * Based on their findings and the diagram, ask
ovany develop into seads. As the seads davelop, the ovary galts bigger and these questions as discussion pOiIltS

e e et e 7 | QiVhatis the purpose for the pollen 1o grow s
1he seads inside Mgwm_a? (TO
fertilise the egg cells in the ovule.)
ol Q:Where do seeds develop? (In the ovary)
:What will the ovary become? (Fruits)
* Conclude the discussions.
e Summary (15 min.)
‘ * Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What is fertilisation in the flowers?
Q: Explain how seeds develop after fertilisation.
Q: Which part of the flower become the seeds?
Q: Which part of the flower becomes the fruit?
* Ask students to copy the notes on the blackboard
into their exercise books.

After the pallen grain lands on the stigma, it produces a tube which is caled
the pollen fube. This lube grows down from the stigma through the style
and inta the ova y. A ITIalF} rcprg{l,;clwc cell in the WI-EF—. gran‘. reaches ihe

Pollen grain
Sligpma b 1
Style

i Pallen Tube

@ Fertilised egg
/ h OM Thee vary start 1o swe

Coud O | | The ovary becomes
il i Frust
i

74

Sample Blackboard Plan

Title: Reproduction in Flowering

Plants

Key question: How do plants produce
seeds?
Activity: Process of seed development

3. How does the ovary change its shape
and size?

4. Which part of a flower grows and
becomes a fruit?

Process of Seed development

Discussion

1. What happens to the pollen grain after
it lands on the stigma?

2. In which part of the flower do seeds
develop?

Q: What is the purpose for the pollen to
grow a tube through the style of the
stigma?

Q: Where do seeds develop?
Q: What will the ovary become?

Summary

« Fertilisation is the joining of male cell and
female egg cells in the ovule.

» The ovules in the ovary develop into
seeds.

+ Seeds grow in the ovary.

- After fertilisation, the ovary grows bigger
into a fruit and changes its shape.

65



Unit: Chapter : 5. Reproduction and Heredity in Plants Total lesson No: 29 / 74

Plants Topic : 5.1. Reproduction and Heredity Textbook page: 75 - 76
Lesson Title Rreparation
Lesson nil
4/6 Heredity in Plants

Lesson Flow

@ Introduction (s min,) Heredity in Plants

* Review Grade 5 Chapter 6 Lesson 'From Parents
to Young'.

Q:What is heredity and traits?

Q:What are the traits of animals?

* Encourage students to think about heredity in

Animals look like their parents because they inhert the traits from
their parents when they reproduce. How about plants?

(P) Do plants inherit the traits from their parents?

plants, by asking: i
Q:Animals look like their parents. How about 9 @ Activity : Traits of plants ]

plants?
Introduce the key question Whint to D it i a feature or

Draw @& table like the one shown bealow characteristic of a bing
Do plants inherit the traits from their parents? S batwaen an A and  yourg naia gl | Mo ne

ACtiVity (35 min.) the trais of an achih

&nd a youny toemabo?

* Organise students into groups.
* Explain the steps of the activity.
» Refer students to the picture and the character in o the
the textbook. o 3. Share your ideas with
* Ask students to do the activity. it
e Check students’ activity and if necessary guide
them towards their findings.
* Ask students to discuss their findings with their

groups. il
* Give enough time for students to do their findings. =
e Discussion for findings (25 min.) - M
e o g
* Ask students to present their findings from the vy %
activity. ff
e Write their findings on the blackboard.
* Facilitate active students’ discussions. \ ————
(Continue)

Teacher's Notes

* As studied in Grade 5, Chapter 6 Lesson: 'From Parents to Young', a child looks like the parents. Traits pass from parents

to their offspring. The idea of particulate heredity that follows the laws is called Mendelian inheritance originally

discovered by Johann Gregor Mendel (1822-1884). He proposed the idea in 1865 and 1866 and re-discovered in 1900.
* When he crossed purple (P) flower and white (w) (parental or P generation), the First generation (F, generation) were

all purple-flowered. In the Second Generation (F, generation), he found that purple flower to white flower ratio of 3 to

1. He explained the reason logically that the purple color is dominant trait, whereas the white color is recessive so that

the purple hides the white color in F,, but the white traits still exists behind the purple trait.

* When we cross the F, and F, parents possess both the purple and the white traits, F, F,

the possible combination of F, results in this cross are tabulated in the table on the el p P
right (Table called 'Punnett square' proposed by R. C. Punnett).
* The white color appears only when the offspring is given white traits from both w || Pw || Pw P || PP || Pw
parents. Therefore, purple flower to white flower ratio indicates 3 to 1.
w || Pw | Pw w || Pw | ww
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Lesson Objectives

Students will be able to: Students are able to:

¢ Identify the similarities in the young and
adult tomato plant

e Understand what traits plants inherit.

e Value others’ effort and opinions.

* List the similarities of young and adult tomato plants
through observation.

e State the different types of the traits of plants.

* Listen to other’s responses on the traits of plants carefully.

* Confirm the similarities between the young and
the adult tomato plants with the students.
6 * Based on their findings, ask these questions as
discussion points.

Q:What parts of an adult and young tomato

Heredity ks tha process through which raits are passed on from parents
o young organisms, Like animats, plants also pass on their traits to their
young. The traits of plants include the size of ihe &dult plams, the shape of
s beaves, the colour of its flowers and the kind of roots. The flavour of Fruits
and the presence of seeds are also traits of plants

“t

=
&« B

plants are similar? (Leaf, stem, etc.)
:How are their leav

size, colour, smell, etc)

Q:How are their stems similar? (The shape,
thickness, texture, colour, etc)
:When young tomato
become adults, what kinds of flowers and

fruits do they produce? (Their flowers and
fruits would be similar to the adults’ flowers

__ and fruits.)
N -=an
7 > ﬁ Y % are there? (The shape of leaves, size,

imilar? (The shape,

lants grow and

ugu what kin f traits of plant

colour, tastes of fruits, etc.)

Young plants inherit many trails from their adult plants. For example, plants
grow to bae about the sama hiaght as thair parents. A younq tree has the
same leal shape and colour as an adult frae, The colour of a liower 15 uswally
similar to that of its parent plant. A plant with red flowers comes from an
adull plant with red lowers, A mango tree produces fruils of the samea shapa,
colour and taste as its parent trea

* Conclude the discussions.
@ summary (15 min,)
* Ask students to open their textbooks to the
summary page and explain.
* Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: How are young and adult tomato plants
similar?
Q: What types of the traits of plants are there?
Q: Why don’t tomato plants produce apples?
* Ask students to copy the notes on the blackboard

into their exercise books.

76

Sample Blackboard Plan

Title:
Heredity in Plants
Key question:
Do plants inherit the traits from their
parents?
Activity:Traits of plants

Discussion

Q:What body parts are adult and young
tomato plants similar?

Q:How are their leaves similar?

Q:How are their stems similar?

Similarities between an adult and a
young tomato plant

Q:When young tomato plants grow and
become adults, what kinds of flowers and
fruits do they make?

Q:Can you guess what kinds of traits of
plants are there?

Summary

« Heredity is the process through which
traits are passed on from parents to young
organisms.

+ Young plants inherit many traits from their
adult plants.

« The traits of plants include the size of the
adult plants, the shape of its leaves, the
colour of its flowers, the kind of roots, the
flavour of fruits and the presence of seeds.




Total lesson No: 30/ 74
Textbook page: 77 - 79

. Lesson Title
Lesson
5/6  Summary and | _
- Exercise N |
_| e stamean is the maks reprdustg = '
. par ol o lower and it s made upof the R~ —
Tips of lesson Hamaet and fhe anihar ﬁg.....--’;- ™ ol
_| The anther procuces: and stores poflen,
ﬂSummary (30 min.) e e e vt st e 8 g 4
* Recap the main learning contents covered in this topic. | he cwary prochuce ane o mone oviikes which contain tha egg col
e Based f)n the m?lin learning contents ask students the e
following questions. T, i e o J.L e
© How can we describe different parts of the male and ey oy sl o e aniher tothe sigm. (g
the female parts of a flower? B ;ﬂzﬂ“wg::w“@;:zw @ e

© How can we describe the ways in which the pollen

. . R ction in Pl
grains move to the stigma of a flower?

: Ticatian | Fertisatn = the maning of P ik fegrocuctve oal in 1[ ot T
() What. happens during fertlhs"cltlon in plan?s? . ik o ol i Gl T i AN .
* Explain and correct the learning contents if they still | The ovuies in the owiiry develop into seeds. As e seeds [ N
: ‘ : : A Rt
have misconceptions. s idianicido s 4

* Verify their understanding with the summary points.

¢ Allow students to read aloud the main ideas of the
_'_I “‘f"‘l.llr!'ﬁ'ﬂ et ave matured ovanoes hat sunound e seeda

topic and then copy into their exercise books. 1] Fsredity i plants b when parmnt pliets pAss £ B16K irass ki Sk joung Stacs

_l Thas tmits ! pLANIS inChics Tw 520 of Bha Athdl AN, 1he Shapd Of N8 eaves,
fha-ooicair of s Nowess and tha kind of roots

___| The Barvour of Inuds and The presencs o seeds nre ks S irads of plarts

e Exercise & Explanation (40 min.)
* Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

O Complels aach senlance wili e oomect wond

» After the exercise give them the answers to the G- s okl it ok T W ;
questions and explain how to solve them using their @ ;":;ﬁ:::?’“m o TR bt oL feower by
scientific understanding and ideas. i) The avm matured ovaries that we et and are suricuexde by the

* Make reference to the textbook or provide clear ” m R i
examples in daily life to strengthen the learnt concepts learvern and e colour of s tlowers
in this topic. 02 Chcss S bathir with The EOroct Angse:

[1] Wirscth of B0 Ioliowing parts of fha Nawee does the polien Sibe iravis through
o Feach I 800 call™
A Aihar
B Filament
G, Pl
0. Eie

[Z] Wil i the nama of the process. through which ais are passed on tnoen
PaRIRES I oang OfganiEms?
A Poitination
B Forifigmon
. Hereday
D Gagerminanion

3 Angwar T QUEEDON Dakow, Wat ane
sCemi Wiy in which pollen grans arn
traceifaenad droen e Mo 10 1he sligma™

Gt Explain wihirl hapgsans 10 tha ovary shar
tartlisaton

78
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Exercise answers

Ql.

(1) stamen
(2) stigma
(3) fruits
(4) traits

Q2.
ORS
2 C

Q3. wind, insect and animals

Q4.Expected answers
The ovule in the ovary develops into the seed.
As the seed develops, the ovary gets bigger and
bigger and changes into a fruit.

Explanation of Science
Extras

€) Science Extras (10 min)
* Give opportunities to students to talk about how
flowers are pollinated in the world.
* Allow students to think of ways in which vanilla
flowers can be pollinated.

Chapler 5

=Science Extrass

Did you know that vanilla flowers cannot

be pollinated naturally like other flowers?
How did the method of pollination for Vanilla
flowers come about?

In 1629 on e island of Reunen on i east ol
Madagascar, a 12 year sigve boy Dy tha namse of
Edmund Albius was the first 1o scdve the bolanical
mystany by imeentng & fechniqua of pollmation for
1Fwy shénfised vaniils Bower 1 peoducs s, Hes
technique of hand-polinaton i3 550 Deang wsed o
s day.

Hix clrsaread thist littha boas wong happily
peiinativg Thar plarits aweiywhene, but hane D
bas wang nowhense o ba found near the vanilia
fiovers.

He alsa laarm i hand-polinate o
wislpermazion Ty joming thie male and
lemmla parts fogelhe: '

Edmund chsarved the vandla closaly
toaking tor e part of the flower that
rroduced polien, He also disconened
1w et hal nessded bo Do duasted,
50 that the pland coutd bear frud. Ha
rgticad that thie two reproductive
parts G (i fowr, T ke anites
End he lemale sigird, wene separaded Dy @ lifthe i He Bed e Bap and
whifia hioéding it up, simultaneously rubbed e pollen in with & little stk He
had discowared the rostelum, the lid that many orchid plants have, including
thr vinilin grchidl, peobaily was il pat that was siopping th plams fom
sall-potlnation




Lesson Title
Lesson

6/6 Chapter Test

Total lesson No: 31 /74
Textbook page: 80 - 81

Answers to the Chapter Test

Complete each sentence with the correct word.

(1) The main reproductive parts of a flower are stamen and
pistil :

(2) Pollination is the process of transferring pollen from the anther
to the stigma of a flower.

{3) The ovules in the ovary develop into _seeds y

Qg Choose the letter with the correct answer.
(1) Which part of the flower produces pollen grains?

A, Ovule

f-‘mther

C. Style
D. Filament

(2) Which roman numeral represents the
female egg cell of a flower?

a1

(3) What is the name of the process that joins a male reproductive cell
in the pollen grain and egg cell in the ovule?

Fenilisa‘:ion

B. Heredity
C. Pollination

0. Germination

(4) What would cause insects to be attracted to plants for pollination?
A. Shape and colour of the leaves
B. Colour and smell of the fruits
@Colour and smell of the flowers
D. Colour and shape of the stem

80
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Qg (1) What are the names of parts of the flower 1 S
labeled in the picture on the right? \\ |
i. Stigma - Y

2 Style

3. Ovary
4. Ovule

(2) A student observed the flowers
of the pumpkin plant on the
right and noticed that the male
flower and female flower are
two different flowers. If there
were no insects for pollination,
what would be a way for pollen ~ Stamen Quary
grains to be transferred to the stigma from the stamen?
Pollen grains can be transferred by the wind.

Male Flower Female Flower

(3) Why does the shape of leaves on the young and the adult tomato
plant the same?
Because the young plant inherits this trait from the parent plant.

Qg (1) How do the light weight pollen grains help in the pollination process
in a wind pollinated plant?
(Expected answer) It is easily blown by the wind and increases the
chance of pollination.

(2) On the way from school, you came across two very similar plants
but only the shapes of their leave edges were different. If the plants

flower, what can you infer about their flowers?
(Expected answer) The two plants are different kinds because their

leaves are different. When they bear flowers, their flowers will be
different.

81
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Strand : EARTH AND SPACE
Unit : SPACE

Chapter 6. Star

Chapter Objectives

Students will be able to understand what : - Chapter 6
a star is and the movements of stars in the é%ﬁ'@!’
sky.

Students will also be able to understand
constellations as groups of stars that form
a particular pattern in the sky which were
used by people in ancient times and even
today for navigation and agriculture.

Topic Objectives

6.1 Stars

Students will be able to;
Describe what a star is.

+ ldentify different types of stars by their
colours, brightness and size.

+ ldentify that the stars seem to rise in the
east, move across the sky and set in
the west. This picture is from the chapter heading of the textbook
Explain that the position of the stars 516 S7e bt et iforentcours snd bigninese
in each constellation does not change the picture.
because the stars actually do not move.

+ Identify the groups of stars and their
patterns in the sky.

Infer each group of constellations, their
meanings and how they are applied in
real life situations.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 6
_TheSun > _TheMoon }-ooooooo.----ooooooo.} _Star
- The Earth

v

Prior knowledge for learning this chapter; Grade 6
+ The Sun is a big burning ball of hot gases that gives off energy

+ The Sun and the Moon rises in the east, moves across the sky
and sets in the west.

Teaching Overview

This chapter consists of 5 lessons, each lesson is a double period.

- Moon

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question in syllabus page number

Stars
1 What is a star? 83 -84

5 Movement of Stars 85 - 86
How do stars move?

6.1 Stars
Constellations 6.3.3 )
8 What are constellations? 87-88
4 Summary and Exercise, Science Extras 89 - 91
Chapter Test 5 Chapter Test 92 -93
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Unit: Chapter : 6. Star Total lesson No: 32 / 74
Space Topic : 6.1. Stars Textbook page: 83 - 84

Preparation

Lesson Title
Lesson nil

1/5 Stars

0 Introduction (5 min.)

* Based on students’ experiences about the night
sky, tell them that we can see many thousands of
stars during the night.

* Motivate students to think about how stars look
like, how big they are and how far they are from

When we look at the night sky we can see thousands of stars. What
the earth (us). do they look like? How are they similar or different?

e Introduce the key question
What is a star? (2 ) What is a star?
eActivity (35 min.)
g =

* Explain the steps of the activity. [3) @ Activity : How are stars similar and
» Refer students to the picture and and the different?

characters in the textbook.

* Have students do the activity and record their
findings, How ang they simiar? How ane they different™

What to Do: Car o guess b st

e
shown Dalow, | ane similar ar different?

¢ Encourage students to classify the stars based on
their ideas.

e Check student’s activity and if necessary guide S Wi the rstantios of trs in s 1ol e
them towards their findings. o . BHaRS yoU iipss Wil yolicliagmonay. | e il

* Give enough time for students to do their findings. ARRCHRES S PR K D R AT

* Ask them to discuss their findings in their groups.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue)

a3

Teacher's Notes

Tips of the Lesson
* Students are going to use the picture in the student textbook to do the activity.
* Guide students to classify the stars in terms of their colour, brightness, size and temperature.

¢ The table below shows the star colours and their temperatures.

Temperature (K) * Stars are classified with a letter depending on their surface temperature,
30 000-80 000 as O, B, A, F, G, K or M. They are not in alphabetical order, stars with
-white 10 000 -30 000 similar surface temperatures to our sun are classified as G whereas a
White 7 500-10 000 much hotter star maybe classified as B or O
White-Yellow TR0 OG0 * Kelvin is a temperature scale that is often used in astronomy and space
Yellow 5 000-6 000 science. It is similar to the Celsius scale. The zero point in the Kelvin
3 500-5 000 scale is defined as the coldest possible temperature, known as 'absolute
2.000-3 500 zero' which is —273.15 °C. ( Zero Kelvin is equivalent to -273.15°C )




84

Students will be able to: Students are able to:

e Understand what a star is. ¢ Explain the definition of a star.

* Identify the different types of stars. ¢ Classify stars based on their properties; colours, brightness
 Investigate stars with interest. and sizes.

* Show interest in learning about stars.

 Facilitate active students’ discussions.
* Confirm the findings with the students.
e * Based on their findings, ask these questions as
discussion points.
Q:How are stars similar? (They shine.)
:How are stars different from the Moon? (The
stars can shine by themselves but the Moon
cannot.)
:What types of properties do stars have?
(Colour, size, and brightness)
Q:How many colours of stars can you find? (It
depends on students.)
blue, whareas cooler slars HAPPEr a5

: . : Q:How can we classify stars? (Based on their
arange or red. The Sun is a yellow star

A glar is a giant ball of hol gasses
The Sun i5 also a star, It gives off g

heat and other torms of energy. There
ang many dillefant types ol stars.
Colours

Stars appear 1o ba in differant colours
such as blue, white, yellow. orange and
red. The colours of stars depend on

how hot they are. Hol stars ane white or

The surface temperature of the Sun is colour, size, and brightneSS)
about 5 500°C ¢ Conclude the discussions
Brightness @ summary (15 min)

Some slars appear 1o ba brghter than
the olhars, For examgle, Sinus which
resides in the constellation of Canis
Major is the beightest star in the night
SRy, Car‘apus i fhe constedlation ol
Canna is also a bright slar thal can be
saen in the southern sky.

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask the following questions as assessment:
Q: What is a star?
Q: How can we classify stars?

* Ask students to copy the notes on the blackboard
into their exercise books.

Stars come in differan sizes, The
diameter of the Sun is abow

1390 000 k. Itis one hundred and
nine times bigger than the diameter §
of tha Earh. Tha smabes! star is only about 20 km across in diameter. The
largest star is up 10 two thousand one hundrad lBmes tha size of the Sun

Sample Blackboard Plan

Title: Stars Discussion Summary

o Q: How are stars similar? - A staris a giant ball of hot gases.

Q: How are stars different from the Moon? | - It gives off light, heat, and other
forms of energy.

+ The sun is also a star.

Q: What types of properties do stars have? | - Stars can be classified by their

colour, size, brightness and

Q: How many colours of stars can you temperature.

find?

Q: Can you guess how we can classify

stars?

Key question: What is a star?
Activity:

How are stars similar and different?
Results:

How are they similar How are they different
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Unit: Chapter : 6. Star
Space Topic : 6.1. Stars
Lesson Title
Lesson
2/5 Movement of Stars

Lesson Flow

0 Introduction (5 min.)
* Review previous lesson.

Q:What is a star?

Q:What are some similarities and differences of
stars?

* Encourage students to think about how stars move
like the sun.
Introduce the key question

How do stars move?
Activity (35 min.)

* This activity should be done in the night when the
sky is clear showing the stars with the assistance
from adults.

* Explain the steps of the activity.

» Refer students to the character in the textbook to
have their predictions of how stars move.

* Remind students to draw a landscape of their area
before plotting in the movement. It makes students
find the movement of stars easily.

* Southern Cross is one of the constellation that
students can find easily. It can be found in the
Southern sky.

* The observations should be done at hourly
intervals at the same position. For example: 7:00
PM, 8:00 PM

Teacher's Notes

What direction do stars move in the sky?

The Sun, Moon and stars all appear to rise in the East and set
in the West, because the Earth revolves on its axis in the
opposite direction from West to East every 24 hours. The
movement of the star we see are not the actual star
movements. It is what we observe on the Earth as it moves
towards the East while the stars and other celestial objects
pass us overhead. While the Sun, Moon and stars travel from
East to West direction, how we see them moving depends
entirely on which direction we are facing at that time:
Facing North: Stars rotate counter-clockwise (right to left)
Facing South: Stars rotate clockwise (left to right)

Facing East: Stars rise in front, and set behind

Facing West: Stars rise behind, and set in front
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Total lesson No: 33 /74
Textbook page: 85 - 86

Preparation

exercise book, compass, pen and colour
pencils

Movement of Stars

The Sun and the Moon seem to move from east to west. How about
stars? Do stars also move like the Sun and the Moon?

(2 ) (3‘,1 How do stars move?

_‘l_._.,.
Fa ™,
0 Activity : Observing the movement of
stars
What We Need: - Can youl guess how
B compass "'@ sbars seem o move?
What to Do:

1. Study the night sky and use £

- El

£ F
Obgtsrvin el A08rs i pdghi winh adulis

Discover why the stars appear to rise and set
Follow these simple steps to learn
what’s really happening.

1. Write 'Star' on a paper and put it on
a wall.

2. Write 'E' for east and 'W' for west
on slip of paper

3. Ask a student to stand about 3
metres away, directly facing the 'Star'.
The student represents 'Earth'.

4. Ask the student to keep turning around towards the east
(anti-clockwise) slowly and to keep seeing the 'Star'.

5. This activity would help students to understand that the star
appears to move from East to West because of the Earth’s
rotation.

Star
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Lesson Objectives

Students will be able to: Students are able to:

* Observe the movement of stars in the sky. ¢ Sketch the position of the star as time passes by.

* Describe the movement of the stars by » Explain that stars seem to rise from the east, move across
observating a the night sky. the sky and set in the west due to the Earth’s rotation.

¢ Actively observe the movement of stars in the night.

0 Discussion for findings (25 min.)
* Ask students to present their findings from the

Result ' activity.

* Write their findings on the blackboard.
We found out that the . ¢ Facilitate active students' discussions.

HARIPVTL SP OB CURORRS AB ke * Confirm the findings with the students.
position in tha sky without .- Pt e B d heir findi k th .
changing it shapa each s :f.;" > J .ase (')nt e¥r Indings, ask these questions as
hodit My 5 discussion points.
' _ :How did th uthern Cross move in th
: - sky? (It moved from east to west.)
Q:What happened to the shape of the
(5 ) Southern Cross as time went by? (The
shape did not change, etc.
The stars aclually do not move. Tha slars seam o nse in the east, move

. . * Remind students of the movement of the Sun by
across the sky and st in the wesl. This is because the Earth spins on its

axis from west bo easl Bul the shape of each constellation does nal change aSkll’ng

The stars in each conslaliation has the same pattern aven though the :Does the Sun move or seem to move

constelialion appears to be moving around the Earth? (It seems to move.)
:Wh the Sun m to move? (It is

because of the Earth’s rotation.)

Q:Why do you think that stars move or seem
to move? (It depends on students answers)

* Conclude the discussions.

e Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: How do stars move?
Q: Stars do not move, but they appear to move

from east to west. Why?

* Ask students to copy the notes on the blackboard

into their exercise books.

Sample Blackboard Plan

Title: Discussion Q: Why do you think that stars move or
Movement of Stars Q: How did the Southern Cross move in the | seem to move?

sky?

Q: What happened to the shape of the

Southern Cross as time went by? Summary

« Stars do not move, but they appear to

8 pm 5™ May Q: Does the Sun move or seem to move move from east to west.

e around the Earth? + The shape of each constellation does not
) change.

Q: Why does the Sun seem to move? « The position of the constellation change as

Key question: How do stars move?
Activity: Observing the movement of stars.
(An example)

.

7 pm'

51,\!@,/%}@%\ time when by because the earth is rotating
on is axis from west to east.




Unit: Chapter : 6. Star

Space Topic : 6.1. Stars
Lesson Title
Lesson
3/5 Constellations

0 Introduction (5 min.)
* Review previous lesson. Ask:
Q:How do stars move?
Q:Stars do not move, but they appear to move from

east to west. Why?
* Motivate students to think about group of stars

seen in the night and ask:

Q:Have you seen a group of stars that look like
objects or animals?
@ Introduce the key question

What are constellations?
Activity (35 min.)

* This activity should be done individually.

* Explain the steps of the activity.

* Advise the students to carry out the observation
with an adult.

¢ As a guide, refer students to the characters below
the pictures of the patterns of stars for their
investigation.

» Ask the students to draw patterns of the star they
find in the night sky.

Teacher's Notes

Total lesson No: 34 / 74
Textbook page: 87 - 88

Preparation

nil

b

-1 Constellations

We can see a lot of stars in the night sky. Have you ever seen a
group of stars that look like objects or animals?

o G

-

=
(3] @ Activity : Finding constellations

What to Do:

Loutheast

* The months of April and May are better for observing the stars because 7 out of the 9 constellations can be observed at

once. ( See the table below)

* The grouping of 88 constellations is the manner in

Rank [Name of star

Constellation belong to (Meaning)

modern astronomy based on the asterisms of Greek

and Roman mythology. However, there are other

types of grouping. For instance, the area connected

Sirius, Begelgeuse and Procyon is known as a 'Big

Rigel Orion (A hunter in Greek)

Triangle'. Charioteer (Auriga) is called 'Pentagon' in

Procyon Canis Minor (A lesser dog)

1 |Sirius Canis Major (A greater dog)

2 |Canopus Carina (Keel of a ship)

3 |Alpha Centauri Centaurus (Half human, half horse)
6 |Capella Auriga (A charioteer)

7

8

some countries.

9 |Betelgeuse Orion (A hunter in Greek)

NOTE: Refer to the table above and identify two constellations that cannot be seen in the months of April and May.

« If the moon appears on the day to observe, change the date to a few days later as moon rise delays 50 min every day.
 Discussion and summary are to be done the next day after the observation in the night.

* Keep a record of the observation to cross check with the students result.
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Lesson Objectives

Students are able to:

» Explain the meaning and the uses of a constellation.

¢ Sketch the different patterns of stars seen in the night sky.
¢ Show- keeness to find out different types of constellations.

Students will be able to:

e Understand what a constellation is.

* Observe the constellations in the night sky.
 Investigate the constellations positively.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
9 activity.

A group of stars that form a particular pallem is called a consieliation. The
paltermn may take the shape of a person, animal, ool or musical instrument
People all over the world 12l stories gbout the consteltations they ses
Constellations appear in $eason. Bul they appear in the same place in the
same day, every year. Alter a rainy season, an early night sky in Papua MNaw
Guinea is best for s1ar observalion wilh magor stars and constellakons.
Constellations ara uselul, People used constellations for navigaton, By
obserang the constallalions, paopke can work oul the dirnscion W halp

travel acrass the oceans, Constellations are atso used lor agricultura. The

constellations helped ancient people
know when o plant and harvast crops
There are aighly-eight different
conslallations. One wall-known
canslellation in Papua MNew Guinea is
e Southern Cross which is leatured
an our national flag. The pictures below
show some axamples of constellabons
ihat can ba seen from FPapua Mew

Guinea

e Tt awir

* Display their observations on the blackboard.

* Facilitate active students’ discussions.
* Based on their findings, ask the following
questions as discussion points.

Q:Which pattern of stars that you have drawn
is found on our national flag? (The one with

the cross pattern/ Southern Cross)

Q:In which direction did you observe the
Southern Cross? (In the southern sky. )

Q:Why do you think the Southern Cross is
useful? (It is useful to find the direction or for
navigation.)

* Conclude the discussions.
Summary (15 min.)
* Ask students to open their textbooks to the

summary page and explain.
e Summarise today’s lesson on the blackboard.

Sample Blackboard Plan

Title:
Constellations

Key question:
What are constellations?

Activity: Finding constellations

Find a group of stars and draw the pattern.

Discussion

Q: Which pattern of stars that you have
drawn is found on our national flag?

Q: In which direction did you observe the
Southern Cross?

Q: Why do you think the Southern Cross is
useful?

* Ask the following questions as assessment:
Q: What do we called the group of stars seen in
sky at night that forms specific patterns?

Q: How many constellations are there altogether?

* Ask students to copy the notes on the blackboard
into their exercise books.

Summary
- A constellation is a group of stars that

forms a particular pattern.
« There are 88 different constellations.
« One of the well- known constellations in
Papua New Guinea is the Southern Cross.
- Constellations are useful:
1. People used constellation for navigation.
2. Constellations are also used for
agriculture.
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Total lesson No: 35/ 74
Textbook page: 89 - 91

. Lesson Title
Lesson . Summary and =)
- Exercise
‘ s ]

| Astar s a giant ball of hot grses:
Tips of lesson V) TR
_j A star geves off g, heal and other S of enengy

| ‘Sters poma in difleren sines

a Summary (30 min.) 1] Seaen conm b diBeiee exolirs sich 83 livs, Wi,
. . . . . ki, Eangn and red
* Recap the main learning contents covered in this topic. o o TR i
* Based on the main learning contents ask students the ] ot ek irs ik o Dl S o0l #1arn e EANGS o

following questions.

@ What are some properties of stars?

o How do stars seem to move? ] The stars seem i rise in the east, move across e shy and set in the west. This

O What 1s a constellat10n7 B bechuse e Earih Spird on 85 s Som wis? 1 eas!
) _] The pamem of g siars in gach constolason dops ol CRange Docauss T s

» Explain and correct the learning contents again if they actusdy da not mave
still have misconceptions. | A el of & congteRamon i i Southem Coss. 1 Changed BE poision in the
sk Wil ChANGEng its Bhupe

* Verify their understanding with the summary points.

¢ Allow students to read aloud the main ideas of the

_] CONSIHRATDN & 0 Growu of S1Ars S fom a pancular

topic and then copy into their exercise books. re i

] The pamern appears in the shaps of & person, animal, S
o o uciicll Insineminn ksl fagg

_| There ans exgry-sight diferent constelations which ane very usstul ko peopls for
ranvigalion and agnoufne:

_J Southam Cross 5 & well-endmm constsllyton e in f Papua MNew Guinan night
shy. Honow, it 15 fnahusred on tha natonal fag

g9

e Exercise & Explanation (40 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers of the

01 Complate eath seridence with the comec] woed

(4) The _ % & g pal of hol gases

questions and explain how to solve them using their (2 Stars come in diferent oolours bizsed on thek surtacs

. « e . . I3} Tha SLAIG SOOI Fisd i Bh and sat in e
scientific understanding and ideas. {4) ProopAN Lrind conmhfltions K navigatian ne

* Make reference to the textbook or provide clear e
examples in daily life to strenghten the learnt concepts (1) Wihien conssedation is featured o0 bur national ag?
. . . A e Cares Major
in this topic. o
.o Twing

[t Southern Cross

%) Based on your ohasrvalons of B negil sy, which al the iliowing is the
corncl Salomant a0yl the movemont of I s2am?
A The stars mave Soooss B sy Insem eas! o wes!
L All S0 nivar v i e gl
AT staws move randomily in e sy
3. Thir slars agasiar &0 riss n e west

X3 Anpwnr T Inlowersg quahon
(V) Study the star patlern on Ihe nghl. Whal s the narms
of i consipkaton T
I Two sinrs wesn observed. Ong waa ned and anciher
WA Bl i colour Winch ol thed Bw0 SLATS: 8 Bighar
i et

O Anna obsorves & siar i M night sk every one hour and noticed thal © was
ey, Whal is causing the S1as 10 Mo FOm s POSEIen 1o Snaiher postion®

0
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Exercise answers

Ql.
ey
@
3
“)

Q2.
(0
2

Q3.

1
2

Q4.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

(3]

Chapter &

=Science Extrass

Are new stars born like living things?

Yot Lika living Mings on he Earih, star is Dom in e wivesss. A Sl s
foermed i & large thick clowd ol dust and gas where il i3 called a Mebula
The cloud of dust and gas bagins 1o coema together and form a cloudy ball
Beciuse ol ibs gravity, and whion it is hot encugh @ glows ke our Sen and
W tFup nrw 5207 15 Do SLars Ive lor thousands g Dilkons of yess unlil il
1EEaS Up 18 anagy.

Logk a1 Ihe picture balow laken by ta lelecsope
This ks tha Dnon Nebula, the brighlast nabula n
har migint Sky, which i visile with the naked aye
a5 a reddish patch in e constallation ol Onon
Tha Cvion Nebula is a place whern thousands of
new - stars ang foeming broin the dust and gas

'
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Total lesson No: 36 / 74
Textbook page: 92 - 93

Lesson

Lesson Title

XX

XX

5/5 Chapter Test

Answers to the Chapter Test

82

\e Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

6. Star

k!

Complete each sentence with the correct word.

(1) The _colours _ of stars depend on how hot they are.

(2) Hot stars are _white (Blue-white) or blue.

{3) The stars appear to rise in the east and set in the
west

(4) There are __88 different constellations in the sky.

2 Choose the letter with the correct answer.
Q_, (1) What is a constellation?
group of stars that appear to form a pattern
B. A group of stars that are physically close to each other.
C. A large, round object that orbits the Sun.
D. A single collection of cloud of gases and dust.

(2) Why do stars come in different colours?
A, Because they seem to move from east to west.
ecause they have different temperatures
C. Because of their distance from the Earth.
D. Because of their sizes.

(3) What is the name of the constellation featured on the national flag
of Papua New Guinea?
A, the Twins
B. the Orion
C. the Caris Major
the Southern Cross

(4) Which of these is the brightest star in the sky at night?
A. Alpha Centauri
B. Canopus
C. Rigel

iriu$
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Q3

(1) Why are constellations useful to people in ancient times or even

today?
It is helpful to people for navigation and agriculture purposes.

(2) In which constellation does Sirius
belong to?
Canis Major

(3) Stars come in different colours such as blue, white, yellow, orange
and red. What is the difference between white and blue stars and

orange and red stars?
The white and blue stars are hotter than the orange and red stars.

Study the picture shown on the right.

Stars do not move but they appear to

rise in the east, move across the sky

and set in the west.

(1) Why do stars move in this manner
without changing shape of
constellation?

(Expectied answer) This is because the Earth spins on its axis. The
actual positions of stars in the space do not change.

(2) Explain the similarity of the movement of the Sun, the Moon and

the stars in the sky.
(Expected answer) The Sun, Moon and the stars all appear to rise in

the east, move across the sky and set in the west.

93
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Strand : PHYSICAL SCIENCE
Unit : ENERGY

Chapter 7. Energy

Chapter Objectives

Students will be able to understand
kinetic, gravitational potential energy and
chemical energy. Students will also be able
to understand the different forms of energy
and how they can be changed from one
form to another.

Topic Objectives

7.1. Forms and Uses of Energy

Students will be able to;

- State that kinetic energy is the energy
of an object in motion.

+ State that gravitational potential energy
is the energy stored in an object at rest.

+ Explain that chemical energy is a form . :
of potential energy stored in foods, This picture is from the chapter heading of the textbook
batteries and fuels. ?:rc;\évlgg tt:: Egr;-/trjlt.:mplng into the sea due to the gravitational

+ Describe different forms of energy used
in daily situations.

7.2. Energy Conversion

Students will be able to;

+ Describe the gravitational potential
energy in the marble is changed to
kinetic energy and back to gravitational
potential energy.

+ Explain that energy exist in many forms
and can be changed from one form to
another.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 5
- Energy } - Electricity 1 } - Heat } - Force
- Light - Sound - Electricity 2

d v
Prior knowledge for learning this chapter; Grade 6
+ Heat, Light, sound and electricity are forms of energy.

+ The Earth’s gravity acts on all objects on the Earth.

Teaching Overview

This chapter consists of 9 lessons. Each lesson is a double period.

- Energy

Topic Lesson No. Lesson Title and Key Question Cor)tent SRR Ui
in syllabus page number
1 Kinetic Energy 95 - 96
What form of energy does a moving object have?
5 Potential Energy 1: Gravitational Potential Energy 97-98
What form of energy is stored in an object at rest?
Potential Energy 2: Chemical Energy
7.1 Forms and Uses 3 What different forms of energy are stored in an 99 - 100
of Energy object?
Forms of Energy
4 What situations do the different forms of energy 101 - 102
exist in?
5 Summary and Exercise 6.21 103 - 104
Relationship between Kinetic and Gravitational
Potential Energy
6 What is the relationship between kinetic and 105-106
7.2 Energy potential energy?
Conversion Change in Forms of Energy in Daily Life
7 107 - 108
How does energy change form?
8 Summary and Exercise, Science Extras 109 - 111
Chapter Test 9 Chapter Test 112- 113
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Unit: Chapter : 7. Energy
Energy Topic : 7.1. Forms and Uses of Energy
Lesson Title
Lesson
1/9 Kinetic Energy

Lesson Flow

o Introduction (5 min.)
* Review the learnt content on energy. Ask:

Q:What kinds of energy do you know?

* Encourage the students to think about whether a
moving object has energy.
Introduce the key question

What form of energy does a moving object
have?

€) Activity (35 min,)

* Organise students into groups.

* Explain the steps of the activity.

* Ask the students to conduct the activity and record
their results in the table.

* Check each group during activity by asking:

Q:Which speed of the ball knocked down more
bottles?

¢ Ask students to discuss their results in their
groups.
Discussion for findings (25 min.)

* Ask students to present their results from the
activity.

e Write their results on the blackboard.

¢ Facilitate active students' discussions.

¢ Confirm the results with the students.
(Continue)

Teacher's Notes

(2]

o

Total lesson No: 37 / 74
Textbook page: 95 - 96

Preparation

bottles of water, ball

Forms and Uses of Energy

-1 Kinetic Energy

0 There are many different forms of energy around us such as; light,
heat, sound and electricity. How about an object in motion? Does a
moving ball also have some kind of enargy?

™

)

water »
Whal We Need: e
& & botles of waler, ba
What to Do:

1. Draw

What form of energy does a moving object
have?

Activity : Knocking down bottles of

B tabie like the one shown on the nght

Mumibes of botilea knocked down
Spead af ball| 1° atempt
Shaw

Fasi

boltles of wate

= il

Which speed of the
tall knescics daswn

more bottles?

23

¢ Energy is the ability to do work. Energy can change and move things. Electricity, sound, light, heat, chemical and magnetism are
forms of energy and they have been learnt in Grades 3, 4, 5 and 6.
 Kinetic energy is a new terminology, however, the concept to be taught here is similar to 'force and gravity' in Chapter 3.

Tips of the Activity

* For this lesson a straight or flat surface is required to conduct an activity in-order for the students to observe the effect of different

speeds of the ball on the pet bottles with water.

* Prepare a regular size ball; soccer or basketball and six plastic bottles filled with water to the brim.

. Mark a distance of 5-6 meters from the pet bottles.

WD W=

the ‘lawn bowling’.

. Place the water filled plastic bottles in rows as show in the textbook.

. To roll the ball, aim for the center of the lined pet bottles of water.
. Bend one knee towards the ground for the hand to be closer to the ground/floor to roll the ball.
. The rolled ball should roll on the ground/floor from the starting point towards the center of the lined pet bottles. It is like playing

* Another name for plastic bottle is ‘PET Bottle’. PET stands for polyethylene terephthalate. It is a form of polyester that is moulded
into plastic bottles and containers for packaging foods and beverages.
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Students will be able to: Students are able to:

¢ Explain what kinetic energy is.  State that kinetic energy is the energy of an object in

¢ Describe the relationship between the motion.
amount of energy and speed of an object in * Demonstrate the amount of energy exerted by the number
motion. of fallen containers in a slow and fast rolling ball.

* Express the results of their experiments. » Explain confidently their findings about kinetic energy.

* Based on their results, ask these questions as
discussion points.

m Q:What is energy? (Energy is an ability to do

work.)
We found out that when the ball moved faster, it knocked down more botties Q:Does the rolling ball have energy? (Yes, the
of water than when it moved slower. roIIing ball has energy.)
&\ :‘Wh u think so? (The rolling ball was
@; Discussion able to knock down the bottles of water.)

:What is the relationship between the amount
of energy and the speed of ball?(The faster
a ball moves, the more the amount of
energy there is. The slower a ball moves,
the less the amount of energy there is.)

¢ Conclude the discussions.
Summary (15 min.)

Think about the 'I'ﬁllawirlg quasuuns based on your resull.

Nivy oo you think 807

Energy is the
anbsifivy 1o o ek

A moving object has kinetic enengy :
bl a1 s eteof * Ask students to open their textbooks to the

maving obdect. Any object in motion has summary page and explain.
Kinalic energy. For exampe, a maving - sy e Summarise today's lesson on the blackboard
car has kinatic anergy. When you are * Ask these questions as assessmet:
running, your body also has kinetic Q: What is kinetic energy?
energy. Wind is maving air so it alse has ’ ’ . .
Q: What does the amount of kinetic energy of an

kinetic energy.
The amount of kinatic enargy that an ObJeCt depend on?
object has depends on the speed of the * Ask students to copy the notes on the blackboard
- E i = . . .
abject. The faster the object moves, the \lllk some exmmiples into their exercise books.
larger kinetic energy it has byl bl
o E1I|¥ eL
L]
‘

@ * t{ = @* ,

e

Skorw moving ball fas smadler knefic onargy. -| Faisi moyareg ball has legor kenolc @iy !

24

Sample Blackboard Plan

itle: Discussion Summary

Kinetic Energy Q: What is energy? « Kinetic energy is the energy of a moving
object. A moving object has kinetic

Q: Does the rolling ball have energy? energy.

« The amount of energy in the moving

Q: Why do you think so? object depends on the speed of the
moving object.

Key question:
What form of energy does a moving object

have?
Activity: Knocking down bottles of water

Number of bottles « The faster the object moves the large
knocked down Q: What is the relationship between the kinetic it has.
Speed of ball | 1= 2% amount of energy and the speed of ball?

Slow
Fast




Unit: Chapter : 7. Energy Total lesson No: 38 / 74

Energy Topic : 7.1. Forms and Uses of Energy Textbook page: 97 - 98
Lesson Title Preparation
Lesson POtentlaI Energy 1 . . bottles of water, tray, sand, ruler
2/9 Gravitational Potential

Energy

Lesson Flow

. ) P Potential Energy 1:
@ ntroduction (s min) Lesson 2_ Gravitational Potential Energy

* Review the previous lesson. Ask: i : i
L. . 0 pencil rolling on a desk has kinetic energy because it is in motion.

Q: gy’)

:What is kinetic energy? Does a pencil on a desk also have any energy when it is at rest?

Q:What does the amount of kinetic energy of an

object depend on?
* Encourage the students to think about whether an

object at rest has energy. ([ Activity : Dropping an object from |
. : : I
Q:Does an object on a desk also have any 9 different heights .

energy when it is at rest? -
Introduce the key question :hat WO S e
What form of energy is stored in an object at What to Do:
eActivity (35 min.)

* Organise students into groups.

* Explain the steps of the activity.

¢ Ask the students to conduct the activity and record
their results.

* Check each group during activity by asking: o

Q:Which height of the bottle made a big o s i of s preission chianges
depression in the sand? 4

. . . . -
¢ Ask students to discuss their results in their
groups. Which depth of

Discussion for findings (25 min.) ecinpgadic
* Ask students to present their results from the
activity.

Write their results on the blackboard. B _ g
Facilitate active students' discussions.

Confirm the results with the students. g7
(Continue)

Teacher's Notes

* Even if an object remains in the same position and seems to be doing nothing, it has a potential to work because of its position
or stresses within itself, its electric charge, or other factors. We call such energy 'Potential energy'.

* Common potential energy includes the gravitational potential energy of an object that depends on its mass and its distance
from another object, the elastic potential energy of an extended spring, chemical energy stored in chemical substances and the
electric potential energy of an electric charge in an electric field.

* Chemical potential energy is taught in the next lesson.

Tips of the Activity

Allow students to measure in their own way for the first test then demonstrate a better way to measure the depression.

1. Height of the drop must be taken from the surface of the sand upward with a metre ruler.

2. The pet bottle of water must be positioned above the assumed center of the sand it will fall on before the drop.

3. Measure the depression or depth created by the fall. Use the tape measure by placing the starting end of the tape measure in the
lowest part of the depression.

4. Take a straight ruler (30 cm) and place it behind the tape measure. Slide the straight ruler (30 cm) down just touching the
surfacing of the sand before taking and recording the measurement of the depression.
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Lesson Objectives

Students will be able to: Students are able to:
* Understand what gravitational potential  State that gravitational potential energy is the energy stored
energy is. in an object.

* Describe the relationship between the
amount of energy and height of an object.

We found out that a deeper
deprassion was oreated whan tha

bottle of waler was dropped from a A
highar position a Thee Betrle v
ot rest when
s Puedel I
b ":‘w_} | 1 O

Think about the following questions based on your result.

Vhat happeanad to tha sand whan tha botile was dopped froma

Gravitational potential energy is the
anargy stored n an abjed. Gravitational
potential enedgy moan object depends on
ils height above the Eadh's surface. For
exampée, a boy standing on a branch of
a lrea has enargy. He does nol seam 1o
have any energy when he is not maving but he has stored energy, He has
stored gravitational polential energy due
o his position above tha ground.

The higher an object is, the monz
gravitational polential énargy it slores,
Therefore, the higher a bottle of water is,
hir desapear the deprassion i can create
on the ground

Sample Blackboard Plan

Title: Discussion

Gravitational Potential Enerqy | @ What happened to the sand when the
bottle was dropped from a high position?

Key question:
What form of energy is stored in an object

at rest?
Activity:

Dropping an object from different heights

bottle?

¢ Explain how gravitational potential energy in an object

depends on its height above the Earth’s surface.
* Express the results of their experiments. » Explain confidently their results about potential energy.

(5]

Q: Why do you think so?

* Based on their results, ask these questions as
discussion points.

Q:What happened to the sand when the bottle
was dropped from a high position? (It made
a deeper depression in the sand.)

Q:Did the bottle at rest have any energy? (Yes,

it had energy.)

:‘Wh u think so? (The bottle at rest was
able to create the depression on the
ground.)

:What is the relationship between the amount
of energy and the height of the bottle? (The
higher the bottle was positioned, the more
the amount of energy is. The lower the
bottle was positioned, the less energy it
had.)

* Conclude the discussions.
Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is gravitational potential energy?
Q: What is the relationship between the amount

of energy and the height of an object?

* Ask students to copy the notes on the blackboard

into their exercise books.

Q: Did the bottle at rest have any energy? Summary

« Gravitational Potential energy is the
energy stored in an object.

« Gravitational Potential energy in an object
depends on its height above the Earth’s

Q: What is the relationship between the surface.
amount of energy and the height of the - The higher the object is the more

gravitational potential it has.
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Unit: Chapter : 7. Energy
Energy Topic : 7.1. Forms and Uses of Energy
Lesson Title
Lesson  Potential Energy 2:

Chemical Energy

Lesson Flow

o Introduction (5 min.)

* Review the previous lesson. Ask:
:What is gravitational potential energy?
:What is the relationship between the amount
of energy and the height of an object?

* Encourage the students to think about the form of
energy that is stored in food and wood.

Q:What form of energy is stored in food or
wood?
Introduce the key question

What different forms of energy are stored in
objects?
e Activity (35 min.)

* Explain the steps of the activity.

¢ Ask the students to conduct the activity and record
their findings in the table.

e Check each group during the activity by asking:

Q:What are the sources of energy?

* Give enough time for students to do their findings.
Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

e Write their findings on the blackboard.

* Facilitate active students' discussions.

¢ Confirm the findings with the students.
(Continue)

Teacher's Notes

Total lesson No: 39 /74

Preparation

nil

Potential Energy 2:
Chemical Energy

0 form of energy is stored in the food and wood?
(2 Cr, \ What different forms of energy are stored in
=/ objects?

Textbook page: 99 - 100

We eat food to get energy. We burm wood to get heat and light. What

P
@ Activity : Energy stored in objects

(3]
What to Da:

Haw dio Mey get Bnergy 1o move of work?
A mobile phons warking
A By tunnegg

ucing Feat ard hghl

i liggiling

Whit by nRcEsLany
far them to keep

T O waiking !

* Chemical energy is a type of potential energy in any form of matter that is considered to be used as food, battery and
fuel. These chemical substances have a potential to work.
¢ Chemical energy can be observed and measured only when a chemical reaction occurs. It is released when a chemical

reaction takes place between two or more substances. The energy that is released from the chemical reaction is often in

a form of heat and light or converted to other forms of energy.

e Example:

1. Battery: Chemical reaction in a dry cell (battery) releases energy as electricity which is converted to light energy in

a torch.

2. Food: Digestion of food is a chemical reaction that mainly converts heat energy used by the cells in our body.
3. Fuel: Petroleum products such as kerosene or diesel can be burned to release light and heat energy.

(Many daily items and activities involve chemical energy that is converted into other forms of energy.)
4. Photosynthesis: Plants converts light energy into chemical energy that can later be released to fuel the organisms.
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Students will be able to: Students are able to:
* Understand what a chemical energy is. ¢ Explain that chemical energy is a form of potential energy
e Identify how chemical energy can be stored in foods, batteries and fuels.

changed into other forms of energy. * Describe the examples of how chemical energy changes

into other forms of energy in daily life.

* Based on their findings, ask these questions as
discussion points.

5] : What forms of energy do the pictures
describe? (A mobile phone: sound and light
Chemical energy is energy stored in loods, batleries and fuels. Itis a form energy, A boy: kinetic energy, A firewood:
of potential enargy. Uinlika gravitational polential enargy, chamical enargy ||ght and heat energy, A flashllght ||ght

gasemct dapend on the poskion S INB.OBIEL [ Weunrshweicn energy, A moving car: kinetic energy.)

Chemical energy stored in an object can ba
changed into other forms of energy through
chemical changes

WaYL

Enesgy n varkous

: What

re th ur f energy in th
pictures? (Battery, foods, wood, fuel)

Food

Food stores chemical enargy. When

tood is eaten, the food s dgested amd

Ihe stored anargy in fhe lood is used by our body
to do work, The chemical energy helps to keep us
wanm, anabling us 1o move amnd camy out all ila

* Explain what a chemical energy is, and ask the

question:

Q: How does chemical energy change its
form? (It changes into kinetic, sound, light
and heat energy.)

e Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is chemical energy?
Q: How does chemical energy change into other

forms of energy?

* Ask students to copy the notes on the blackboard

into their exercise books.

Processes
Battery

The chemical anergy s stored in batlenas. A
fiashlight gets is energy from batteries (dry
calig) insede it When an electncal device
aperated by battenes is swilched on, the
chemical anargy storad in the battenas is
changed into electrical enargy. Ths enables
the device to work

Chemical energy s also storad in fuals such
as gasoline, charcoal, natural gas and waod
The way chemecal enargy & used in fuels is
by buming. Heat and light energy come from
buerning wood. Gasoling is burnt to produce
mition in the engine of a car and lhe mation
mowves the car.

100

Sample Blackboard Plan

Title: Discussion Summary
Chemical Energy Q: What forms of energy do the pictures + Chemical Energy is form of potential
describe? energy stored in an object such as food,
battery and fuel.
« Through chemical change, chemical
energy stored in objects can be changed
How do they get energy into other forms of energy such as light,
to move or work? Q: What are the sources of energy in the sound, heat and kinetic energy.
pictures?
Q: How does chemical energy change its
form?

Key guestion : What different forms of
energy are stored in objects?
Activity: Energy stored in objects

A mobile phone
A boy running
A fire

A flashlight

A car
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Unit: Chapter : 7. Energy Total lesson No: 40 / 74

Energy Topic : 7.1. Forms and Uses of Energy Textbook page: 101 - 102
Lesson Title Preparation
Lesson nil
4/9 Forms of Energy

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson. Ask:

Forms of Energy

There are many forms of energy around us. Can you identify what

. . . o
:What is chemical energy 0 forms of energy can be found in our daily lives?

Q:How does chemical energy change into other -
Y What situations do the different forms of

!?
forms of energy? .4/ energy exist in?

* Encourage the students to think about the forms of
energy in daily life.
:Can you identify what forms of energy can be
found in our daily lives?
Introduce the key question e
What situations do the different forms of P ol Eneeay What situation?
energy exist in?

eActivity (35 min.)

* Explain the steps of the activity.

* Ask the students to conduct the activity and record 2. Stucly the picture below and find the different forms of energy; kinatic
their findings in the table AT R

* Check each group during activity by asking:

Q:Do you remember what characteristics each (4]

form of energy has?
* Give enough time for students to do their findings.

* Ask students to discuss their findings with their
groups.
Discussion for findings (25 min.)
* Ask students to present their findings from the
activity.
Write their findings on the blackboard.
Faciliate active students' discussions.
Confirm the findings with the students. " 1107
(Continue)

4
(3 ) i Activity : Finding the different forms of

| energy .

What to Da:

1 Lalve Lk e one Showm Delw

We have leamit the
d¥erer foomy ol enangy
D you rermemiber thaese

¥ characteistics?

Teacher's Notes

Apart from kinetic energy, gravitational potential energy and chemical energy were learnt in the previous lessons.
Electrical, sound, light and heat energies have been learnt in Grades 3, 4, 5 and 6. Guide students to recall all those
types of energies so that students can link and deepen understanding on energy.

During the discussion, have students to clearly explain how daily activities involve different forms of energy in a
situation. Examples include multiple forms of energy such as:

1. The mango hanging has gravitational potential energy and has chemical energy in itself.

2. The streetlamp is using electrical energy and providing light energy.

3. Car is using chemical energy to produce kinetic energy to move and sound energy in the engine.

* For enrichment, provide some examples or situations that are done locally in your area.
Example: water pumps, generators, solar lights, machines for working in the garden and many more.
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Students are able to:
e List the different forms of energy used in daily situations in

Lesson Objectives

Students will be able to:
¢ Identify different forms of energy used in

daily life. a table.
* Cooperate with friends actively during the » Confidently discuss their findings with classmates.
lesson.
* Based on their findings, ask these questions as
discussion points.
Q: What forms of energy can be identified in
the picture? (Gravitational potential, kinetic,
Enargy can be widely found in o light, heat, electrical and chemical energy
our everyday lives and comes \\ are found_)
10 Foany (TR oA Lo :What are the sources of energy around us?

A moving ball has kinalic
anergy. An apple on the tree
slores gravitational potential
energy and chemical enargy
inskde i The Sun produces
heat and ight energy,
Electrical energy enables

us o run electnical

(Sun, a moving ball, a fruit on a tree, food,
playing guitar, talking people, a running dog,
fuel, etc)

¢ Conclude the discussions.
Summary (15 min.)

» Ask students to open their textbooks to the

-
appliances to make our summary page and explain.
vers Basler * Summarise today's lesson on the blackboard
B * Ask these questions as assessment:
Q: What forms of energy are we surrounded by?
ey e, S A B T e Q: Where can we find different forms of energy
e i:_-:ﬂ-u.l-:-:jﬂcc:: thart ;::;ra:r* of an To mowe am object in daily life?

Energy that ia stored Poaiton of an object | To tall cbéacts imo

102

Giravitpbona
Petantsl Eraigy

in an obect because

above the Eorth's

ground

¢ Ask students to copy the notes on the blackboard

o its positon surtace into their exercise books.
Energy ihat ig stoned Foods, batianss, To anable us 0 woek
Chemical Energy i an ol tueh To BEht & torch
L] 1} - 1] To move can -
Enaegy that rens Power outhe T run adecincal
Elscirical Enargy elactrical applances Batprias appliancas and other

Soeund Erengy

Engegy thal we can
Pt

Energy that enables

Drum, speaker, wico

The Sun, fire

miachings

o hear music

To exsmamunicats with
cthins

To see objects

Ligh Energy [FLRTE" 00 Bazhbghl, burmng ol | To Bght up dark place
fueds
Energy thal makés The Sun, fire, burning To cook food
Haat Emargy cbjects wanm and ol | of fusts T maln Dur by

Title:

warm

Sample Blackboard Plan

Forms of Energy

Key question: What situations do the
different forms of energy exist in?
Activity: Finding the different forms of
energy

What situation?

Form of Energy

Discussion
Q: What forms of energy can be identified in
the picture?

Q: What are the sources of energy around
us?

Summary
- Energy can be widely found in our

everyday lives and comes in many
different forms.
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Total lesson No: 41 /74
Textbook page: 103 - 104

. Lesson Title
Lesson . Summary and - B
- Exercise St
:

_J Kirglic snergy s srasgy of & moveg oijec

. * The amount of kinetic energy of an olyect
Tips of lesson cBpenEs on M 50080 of e oot
_| Gravimtional potential engrgy = anangy

. stored i an obgsct
a Summary (40 mln.) + CimyviEasonal posoniial pnangy in an oiect #
. . . . . chapanca on s height aboes tha Earths
* Recap the main learning contents covered in this topic. g
* Based on the main learning contents ask students _| Chemical energy is energy sicred in locds: "
f 11 . . Bafaces ard tupls T ——
ollowing questions. ik e e ki i
© What forms of energy come from stored energy? e changed ks cirer ks of snpy . '
1o LG Chamicad changeds
© How are these forms used in life? o A B
* Explain and correct the learning contents again if they e it i i miny ke fors \
. . . Somae forms of angegy, ther descniphons and
still have misconceptions. scaseas ot provide in Ihe tatke tekm
* Verify their understanding with the summary points. S = S —
L. bt BNy, | Descrotitn i S of By
* Allow students to read aloud the main ideas of the Mingtcfneegy | Enemy nobecs tal e mowng | Movement of a0 chect
. . . . ‘Grmvatons Enry thad il fiored ) 59 Dot Posaon of ih hsct atove e
topic and then copy into their exercise books. | Putersial Enargy | becasise ol i st | Eanis face
Cramecal Enamgy Eramgy thak i wioned in s pingect Foods. taferen ook
Eleckical finargy | LY tis rums slactrcal Prvese qutet betanes
.hr#Ervw Ermogy thal we can e Dran, mpmaken, yocs
L Erarigy Esmigy that oeabies us 15 e ::;‘:;;L:‘W
Heal Energy Eptay thal makes piocts 88T | g gun, fen. tueming of howtn

e Exercise & Explanation (40 min.)
* Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

O Complels aach senlance wili e oomect wond

» After the exercise give them the answers of the e o o e A i s ot
questions and explain how to solve them using their nergy.
. e . . () Erserpy of 3 PRovIng ot i knomn as _ _ BBy,
scientific understanding and ideas. (@) Form of aneegy stomd in ko, fest and Bitiores ks gy,
* Make reference to the textbook or provide clear T

examples in daily life to strenghten the learnt concepts (4] Wrech pcsures are exumpse of kinelic eney?

in this topic iA) i) i) o)

[F) WTech of e Inlcweng Nas E0md chasmacai anengy in 7
A A running
B Chanongd for bashagss
C.A boy standing on top of T ool
D Senind Ifom @ spadar

T3 Answer e Tolowing ausslions.

1] Vifrat dioes the smount of kinetic snergy of an cbiec! depend an?

[) Lo 81 thir phctsn o1 he i Docks o0 e T —
right, Which of these woukd have the argest 98
GrmvARtEel patintial energy Stoeed?

O, Kaptsin ohseevid & very Wl CODONUL Inee on & windy diry.
The2 vl Blirey 50 Blrang that & cocornil lall oF the inss 1o
it ground. Diescrioe tha forms, of enegy Kotsin obsonad
o that day.
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Exercise answers

Ql. Q3.

(1) gravitational potential (1) The amount of kinetic energy depends on the
(2) kinetic speed of an object.

(3) chemical (2) The book that is on top of the table.

Q2. Q4.Expected answer

(H A Ketsin observed kinetic energy in the wind

2 B (moving air) and gravitational potential energy

in the coconut when it was attached to the tree
and Kinetic energy when the coconut fell of the
tree.
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Total lesson No: 42 / 74
Textbook page: 105 - 106

Preparation

clear plastic tube, marble

Unit: Chapter : 7. Energy
Energy Topic : 7.2. Energy Conversion
Lesson Title
Lesson Relationship between
6/9 Kinetic and Gravitational

Potential Energy

Lesson Flow

o Introduction (5 min.)

* Review the potential energy and kinetic energy, by
asking:
:What is gravitational potential ener

Q:What is kinetic energy?

* Encourage the students to think about the
relationship between potential and kinetic energy.
:Are there any relationship between kinetic

and potential energy?
Introduce the key question

What is the relationship between kinetic and
potential energy?
e Activity (35 min.)

* Organise students into groups.

* Explain the steps of the activity.

¢ Ask the students to conduct the activity by
referring to the character in the textbook and
record their findings in the table.

* Check each group during the activity by asking:

Q:What happens to the height and speed when

a marble is dropped?
¢ Ask students to discuss their results in their

groups.
Discussion for findings (25 min.)

* Ask students to present their results from the

activity.

Write their results on the blackboard.

(Continue)

Teacher's Notes

9 'Hhat is the ralatlonshlp between kinetic and
t\ '/ potential energy?

(3]

running has kinetic, chemical (fuel), sound and heat energy.

when dry cells are connected to the electric bulb.

Energy Conversion

© Gravitational Potential Energy
When we hold a ball above the ground, it has potential energy
because of its position. When we drop the ball, it has kinetic energy
because of its motion.

o

Relationship between Kinetic and

@ Activity : Amarble rolling down and up |
What We Need

= K

What to Do:
Before Me marbie reaches the
groing

How does the
peed of 1k
marble change
a4 iU+ posimion

changes

Aftar tha imarbie passas
thiraugh the ground

Hipight of marhin

q'wrﬁe' marbla

~

It occurs because energy is transformed from one form to another when it is consumed. It means energy as a whole never
disappears even if it is consumed. It just changes into other forms of energies. Chemical energy changes into electrical energy

As described in '"Teacher’s Notes' for lesson 4 in this chapter, situations include multiple forms of energy. For instance, a car

* Energy is transferable to a different location or object, but it cannot be created or destroyed. This transformation is known as

'energy conversion' or 'conservation of energy'.

 This activity is a typical and suitable example to understand how the gravitational potential energy is transformed into kinetic
energy. The higher the object the more gravitational potential energy and less kinetic energy. Conversely, the lower the object

the more kinetic energy and less gravitational potential energy. However, the total energy is constant.

Tips of the Activity
* Try out all improvised material prior the lesson.

 If a clear plastic tube is not available, cut a bicycle tyre (20 or 21 inch) by half the circumference.
* Focus on the speed of the rolling marble from the highest point to the lowest point.
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Lesson Objectives

Students will be able to: Students are able to:

* Find out the relationship between gravitational ¢ Describe how gravitational potential energy and kinetic
potential energy and kinetic energy through energy convert each other based on the result of the
experiment. experiment.

* Experiment on the relationship between * Record the results of their experiment in a table.

gravitational potential energy and kinetic energy.

¢ Facilitate active students' discussions.
¢ Confirm the results with the students.

Result * Based on their results, ask these questions as

discussion points.
Wa found out that as the marble 1!, s height decreased but its speed

A L e L Q:At which point does the marble have the
ncreased, Aler passing through the ground level, its height increased but ils .
speed decreased most and least potential energy? (The most
Bafione ihe martée mached the | After ihe martéa passed thicugh the energy: When we hold it. The least energy:
graumnd hevel g heeed .
decraased nereased Just before it reaches the bend.)
o S Q:At which point does the marble has the most

or the least kinetic energy? (The most
energy: When it reaches the bend. The least

energy: When we hold it.)
:How does the gravitational potential ener

and the kinetic energy change when the

marble goes down and up? (When the
Thie Faster the marble goes down, potential energy

T (5] decreases but kinetic energy increases.
When the marble goes up, potential energy

Gravitational potential energy can be changed to kinetic energy and back

again. Whan we hold a ball above the ground it has only gravilaticnal Increases bUt klnetIC energy decreases.)
polential enengy. When we release the ball it stars moving. Some ol its ¢ Conclude the discussions.
potential energy is fransformed into kinélic energy. Kinetic energy increases e Summary (15 min.)

while q tlaticnal potantsal :
ke gravitational potentia * Ask students to open their textbooks to the

summary page and explain.
* Summarise today's lesson on the blackboard.
* Ask these question as assessment:
Q: How do potential and kinetic energy change
when a ball is dropped to the ground?
* Ask students to copy the notes on the blackboard
into their exercise books.

anargy decreases during its fal
The moment bedora the ball hits
The ground, all of its polantial
anergy is transformed infto
kinahic enargy. When the ball
bounces off the ground, it moves
upwarnd. Hs kinelic enangy s
decreased and polential enengy
15 increased. When the ball is al

ils highest point, il has the most
1.::":1_.‘ potantial energy.

Sample Blackboard Plan

Title: Discussion
Relationship between Kinetic Q: At which point does the marble have
and Gravitational Potential the most and least potential energy?

Energy

Key question : What is the relationship Summary
between kinetic and potential energy? Q: At which point does the marble has the | - Gravitational potential energy can be

Activity: A marble rolling down and up most and least kinetic energy? changed to kinetic energy and back again.

« When a ball goes down, the potential
energy decreases but the kinetic energy

Q: How does the gravitational potential increases.

energy and the kinetic energy change « When a ball goes up, the potential energy

when the marble goes down and up? increases but the kinetic energy decreases.
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Unit: Chapter : 7. Energy Total lesson No: 43 / 74

Energy Topic : 7.2. Energy Conversion Textbook page: 107 - 108
Lesson Title Preparation
L n . q
e7$,s ;’ Change in Forms of m

Energy in Daily Life

Lesson Flow

. _ s Change in Forms of
olntroductlon (5 min.) Lesson 2 _ Energy in Daily Life

* Revise the previous lesson. Ask:

. . Energy changes from gravitational potential to kinetic and back
Q—j%—‘—'When _an ab egt faI.Is to the ground, how do 0 again. How about ather forms of energy? Does energy also change
potential and kinetic energy change? into different forms?

* Encourage the students to think about the change

in the other forms of energy, by asking: e (.‘- ,) How doas energy change form?

Q:Do other forms of energy also change in £ )
different forms? 0 Activity : The ways energy changes

9 Introduce the key question forms >

How does energy change form?
Activity (35 min.)
* Organise students into groups. o
* Explain the steps of the activity.
* Ask students to refer to the pictures below the
activity and the characters in the textbook.
¢ Have the students conduct the activity and record
their findings in their exercise book.
* Ask students to discuss their findings in their
groups.
* Give enough time for students to do their findings.
G Discussion for findings (25 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
* Facilitate active students' discussions. Ao can gerieiae olectricky, Alege smount
¢ Confirm the findings with the students. ;:l.:';;:.l:;':'n:-'n,'m'-.n-- T it ket
(Continue) \

What to Do:
1, Studly the pictures b

f i a darm Can o gueis what

107

Teacher's Notes

* Energy transformation is not just the process in between two forms of energy. As the example in this activity implies,
chemical energy changes into kinetic, sound and heat energy while a car is moving. Even in night time, light energy is
used to illuminate roads.

* Encourage the students to think about their daily experiences where one form of energy is used which then transforms
into other forms of energy. Think critically if there are other forms of energies transformed.

 Further discussion of how energy transformation enriches our life can be initiated. The following guided question may
be helpful; What will happen if chemical energy cannot be transformed into heat energy?, What are the benefits of the
change from kinetic energy to electric energy? This way of thinking will help students when learning food chain and
food web (energy transfer from a certain organism to another).

e The arrow - indicates the next form of energy change. In science the arrow — is the short way of expressing ‘changing
into’ in this case; chemical energy in dry cell changes into the form of electric energy. The electric energy then changes
into the form of light and heat energy. Writing it in a sentence like this is very long. Therefore, the arrow helps explain
long expressions in a short way.
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108

Students will be able to: Students are able to:

¢ Identify ways energy changes form. * Explain that energy can be changed from one form to another.

e Study the examples of ways energy e Describe the ways energy changes from one form to another
changes forms. from the examples in the pictures.

* Share their ideas of how energy changes to * Discuss confidently with peers ways energy changes from
another form. one form to another.

* Based on their findings, ask these questions as
discussion points.
(5 Q:A large amount of water is stored in a dam.
Can you guess what forms of energy is

Energy can exist in many farms and it can be changed from one form o stored in the dam? (Gravitational potential
anothar. The changa in the forms of energy can ba obsenved evenywhera in energy)
aur daily lite. The foliowing show some examples of the change in forms of Q What ha ens to water If the dam releases

anargy in our daily lives

Chemical Energy —+ Electrical Energy — Light and Heat Energy the water (Water flows down to the

Chemical energy stored in a dry cell changes to ground.)

eleclrical energy when it is connected to a closed i‘_ Q:How does water change its forms of

circuil. The electnical energy changes to light and heat == ____?-' energ;z? (Potential to kinetic energy)

anerngy whr'.-n. the current passes through the light bulb. ™ .._-ﬂ..--' o Explain how a dam generates electricity.
Chemical Energy -+ Kinelic, Sound and Heat — . .

Energy Q:Where can we find the change in the forms

Acar needs fuel to move. Fuel stores
chemical anargy. The engm in a car changes

the chemical energy 10 kinetic energy to move @ e Conclude the discussions
e car. Then sound and heal engrgy ang also

redeasad. Summary (15 min.)

Electric Energy — Light and Sound Energy * Ask students to open their textbooks to the
Electricily comes from power summary page and explain.

15 ina h lehew i .
potitsn & ouse. A taleviskan » Summarise today's lesson on the blackboard.
changes alecincal enargy 1o hght .

* Ask these question as assessment:

and sound enesgy S0 we can - Thotms ==
sea image and hear sound while Q: What forms of energy does a kerosene stove
watching program has and changes into when it is used?
Potential Energy — Kinetic Energy —+ Electrical Energy * Ask students to copy the notes on the blackboard

Peaple build dams {o produce a . . .
e Gy e x & into their exercise books.
eleciricity. Large amounts of

waler stored n dams have a lol of

of energy in daily life? Give some examples.
(It depends on students’ answers.)

[ i )

gravitational potential energy. Tha e ¥ !
anorgy changes 1o kinelic energy b "= ., -
that turns the turbine in power p \‘ JX
planis. When the lurbine spins, e ] e
glectricity is generated :

Sample Blackboard Plan

Title: D. Releasing water from a dam Q: Where can we find the change in the forms
Change in Forms of Energy in - - of energy in daily life?
Daily Life Discussion

Key question: Q: Alarge amount of water is stored in a
How does energy change form? dam. Can you guess what forms of energy
Activity:The ways energy changes forms is stored in the dam?

A. Lighting a bulb
-> ->

Summary
+ Energy can exist in many forms and can be

changed from one form to another.
- Some examples of changes in daily life are:
Lighting a bulb
Chemical = electric = Light and heat

Q: What happens to water if the dam

- releases the water? -
B. Moving car Moving car

-> Chemical = Kinetic, sound and heat

C Watching TV Q: How does water change its form of -
.Watching energy? Watching TV

- Electric > Light and sound
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Unit: Chapter : 7. Energy
Energy Topic : 7.2. Energy Conversion

Lesson Title

Lesson
/9 Summary and

Exercise

Tips of lesson

0 Summary (30 min.)

* Recap the main learning contents covered in this topic.

¢ Based on the main learning contents ask students
following questions.

© What forms of energy come from stored energy?

Q@ How are these forms used in life?

» Explain and correct the learning contents again if they
still have misconception.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

9 Exercise & Explanation (40 min.)

¢ Go through the instructions of the exercise.

¢ Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

* After the exercise give them the answers of the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strenghten the learnt concepts
in this topic.

100

Total lesson No: 44 / 74
Textbook page: 109 - 111

Summary 7.2 Energy Conversion

Exercise

7.2 Energy Conversion




Exercise answers

Ql.

(1) electrical
(2) Kkinetic
(3) electrical

Q2.
(1) A

Q3.
(1 @
Because it is at the highest point.
(2) (i)
Because it is at the lowest point.
(3) Kinetic energy of the ball increases.

Q4.Expected answer

Jonathan used great effort to pedal uphill
because the kinetic energy of the bicycle
converts into gravitational potential energy.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapler 7

=Science Extrass

How do we use wind?

W -can Teal winds on our laces and body. Wi can see wind sway frees.
Wind ks moving oe all the time m the Earth's stmosphors, Winds hoee kinetic
Ry g, — -
Sailing across oceans -
The kingtsz anirgy of wirds wirs Used by SRS
il ancesios 10 581l i boal ard il
ACIOES OCEan 10 other places 1o trade.
Lakaiod &5 sai boal of Papua New Guinea
Thary ara navmnd in {he Mot langusaga and
traditionady used in e Hir rate woyages
Generating electricity 5
Today Ihove ara many hames and induwsines that dopand on elactricity o
power phctnie applances. Bul producing alectnoiby ollian i wasios in
the kand, air &nd wated, People are naw looking fon cean energy and wing
= one of ihe sources of chaan anargy that is renewable In oder 1o pererEle
alectricity from wind. largs wirdmills calied wind urbines e used. Tha
wrid i Comesets kindbs ereegy ol wirkd 1o slectricsl encny by furming
he Blackes whach spin thie luebing. Wnesn e luisné Sping, alecinclly B
ganarated.
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Lesson

9/9

. Lesson Title

Chapter Test

102

Total lesson No: 45 /74
Textbook page: 112 - 113

Answers to the Chapter Test

A

112

Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

7. ENERGY

Complete each sentence with the correct word.

(1) The stored energy in a battery is called _ chemical

(2) The energy that a moving object has is called _ kinetic

(3) A generator is a machine that generates __electricity by
converting kinetic energy when its turbine is spinning.

energy.

energy.

(4) The stored energy in an object placed at high place is gravitational

potential _ energy.

Choose the letter with the correct answer,

(1) Which list contains sources of chemical energy?
A. Power outlet, battery and bulb
B. Vioice, speaker and drum
C. Fuel, battery and food

Air. sunlight and fire

(2) There are four marbles on each cupboard at different heights.

Which is true if the marbles were to fall off the cupboards?

A Marble @ has more gravitational potential energy.

E. Marble @ will have more speed when it falls.

C. Marble @ will have more kinetic energy than @.
@Marme @ has more gravitational potential energy.

(3) Which of the marbles would

increase in speed mare than 2]
the others during the fall? aQ

AQ

E 8

Co

©o

(4) Which of the following is not correct about energy?
A. Energy can change from one form to another.

B. Kinatic energy can be changed to gravitational potential energy.

An object being at rest does not have any energy
D. The Sun is a source of heat and light energy.




Q3

Q4

(1) Study the diagram. A marble started rolling at point A and moved
down the slope.

(i) At which point does the marble have the most gravitational
potential energy?

A

(i} At which point does the marble have the most kinetic energy?
C

(iii) Describe the energy change during the marble moving from
point C to D.

(Expected answer) The kinetic energy changes to gravitational
potential energy as the marble goes up the slope.

(2) Name the energy as it changes form in each situation as shown by
the arrows.
i} Listening to the radio working by batteries

Chemical =  Electrical - Sound
energy energy energy
ii} Cooking using a gas stove
Chemical = Heat i Light
energy energy energy

ili)y Generating electricity at a hydroelectric plant
Gravitational potential e Kinetic — electrical energy
energy energy

Melo is riding his bike along the path. He starts on level ground. But
when he gets to a hill, he has to pedal harder to go up the hill at the
same speed. Why does this happen?

(Expected answer) He pedals harder because the force of gravity is pulling

him backward.

198
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Strand : EARTH AND SPACE
Unit : SPACE

Chapter 8. Moon

Chapter Objectives

Students will be able to understand that Chapter 8
yvhile the moon spins on its own axis, M@@E‘i‘]
it also revolves around the Earth at the
same time.Students will also be able to
understand the relationship between the
moon phases and the position of the Moon,
the Sun and the Earth.

Topic Objectives

8.1 Moon in Motion

Students will be able to;
Describe the movement of the moon as
it rotates on its axis and revoles in the
orbit around the Earth.

+ Explain that the moon phases depend
on the relationship between the position

of the Moon and the Sun as seen from This picture is from the chapter heading of the textbook
showing the surface of the Moon at the phase of waxing
the Earth. crescent.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 6
- The Sun > - The Moon }.....................} - Stars
- The Earth
Prior knowledge for learning this chapter:; v
+ The Sun and the Moon rises in the east, moves across the sky Grade 6
and sets in the west. - Moon

+  The Moon does not make its own light but reflects it from the Sun.
+ The changing shape of the bright part of the Moon is called
phases of the Moon.

Teaching Overview

This chapter consists of 4 lessons, each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

1 Movement of the Moon 115- 116
How does the Moon move in space?

. . Causes of Moon Phases
8.1 Moon in motion 2 What causes the phases of the Moon? 630 17-118

3 Summary and Exercise, Science Extras 119 - 121

Chapter Test 4 Chapter Test 122 - 123
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Unit: Chapter : 8. Moon Total lesson No: 46 / 74

Space Topic : 8.1. Moon in Motion Textbook page: 115 - 116
Lesson Title Preparation
Lesson two different colours of clay: blue and
1/4 Movement of the Moon white, pan, pencil,

Lesson Flow

o Introduction (5 min.)

* Recap the main learning contents in Grade 4 on
‘Movement of the Moon in the Sky’.

Q:How does the Moon move in the sky during '
the day? Movement of the Moon
Q: irecti ? .
In what direction doe.s the Moon move? o We can see the Moon moving from east to west in the sky from the
¢ Motivate students to think about how the Moon Earth. But how does the Moon move when we see it from space?
moves when seen from space.

e Introduce the key question

Moon in Motion

- = =

How does the Moon move in space? S5
eActiVity (35 min.) 1

-
* Organise the students into small groups. 0 @ Amm? i FIEVDI‘I.rlng_ il s;_nnmr!g" )

* Explain the steps of the activity. What We. Nasd:
e Make sure to explain what the different models © cne blue clay. one white clay, par
represent. (e.g. blue clay represents the earth) Whit i Do
* Refer students to the pictures shown in the student B polschusania ko
textbook as a guide for their investigation.
» Have students do the activity and record their
findings in their exercise books.
* Ask students to discuss their findings and to think
about the two questions in the activity in their
groups.
* Give enough time for students to do their findings.
Discussion for findings (25 min.)
* Ask students to present their findings from the o
activity.
(Continue) .

115

Teacher's Notes

Far Side of the Moon
We always see only one side of the Moon because the Moon rotates on its axis at the same rate that it orbits the Earth.
(27 days, 7 hours, 43 minutes, and 11.47 seconds.)

The side that we can see from Earth is called the near

side while the other side is called the far side which we never
see from Earth.

Humans had no idea what the far side of the Moon looked
like until October 1959, when a Soviet spacecraft, Luna 3,
transmitted the first photographs of the far side. The far side
of the Moon looks very different to the near side, The far side
of the Moon doesn’t have ancient pools of solidified lava,
which is actually called maria.

The near side of the Moon The far side of the Moon

106



Lesson Objectives

Students will be able to:

* Infer how the Moon moves in the space
through the activity.

¢ Define the terms axis and orbit.

¢ Observe the movements of the moon when
modelling it.

The Moon has two main movemenis: Rotation and Revolution

Rotation I
The Moon spinsg i space. This
mowament is called rotation. Thea

Moon also rolates on its axis. An
axis s an imaginany line throwgh
the centre of an object arcund
which It ridates or spins, It I-F.lki;'.ﬁ
about 27 3 days for the Moon to
rolals once

Revolution

The Moon also moves around the Earth. This movemsent is called

revolution. The Moon revalves in-an orbit arcund Earth by rotating on its
axs. AN arbil is the path the Moon lakes o oo around the Earth. It also
lakes aboul 27.3 days lor the Moon 1o orbil the Earth once

Sample Blackboard Plan

Title: Discussion
Movement of the Moon

Key question:
How does the Moon move in space?

Activity:Revolving and spinning
Results:

Q: How did the white clay move when it
was moved around in the pan?

Q: How did you move the white clay with
an inserted pencil?

Q. How does the Moon move?

Students are able to:

* Explain how the Moon moves around the Earth in relation
to rotation and revolution.

e State the definition of axis and orbit.

¢ Enjoy modelling the movement of the Moon in space.

* Write their findings on the blackboard.

* Facilitate active students’ discussions.

* Confirm the findings with the students.

Based on their findings, ask these questions as

discussion points.

Q:How are the two movements of the white
clay in Steps 2 and 4 different?(In Step 2,
the white clay was spinning around the blue
clay just like it was spinning in space.

In Step 4, the white clay was moved in an
orbit manner on its axis which was modelled
with a pencil.)

* Encourage students to relate the concept to the
real Moon and the Earth and asked:

Q:How does the Moon move? (The Moon
moves in two main ways by Rotation and
Revolution around the Earth.)

* Conclude the discussions.

6 Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

» Ask these questions as assessment:
Q: How does the Moon move in space?
Q: What is the meaning of axis?
Q: What is the meaning of orbit?

* Ask students to copy the notes on the blackboard
into their exercise books.

Summary

Q. How are the two movements of the | « The moon moves around the earth in two main
white clay in Steps 2 and 4 different? ways;

1. Rotation
2. Revolution
» The movement of the Moon spining on its axis is
called rotation.
« The movement of the Moon around the Earth is
called revolution.
« An axis is an imaginary line through the centre of an
object around which an object rotates or spins.
« An orbit is the path the Moon takes to go around
the Earth.
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Unit: Chapter : 8. Moon
Space Topic : 8.1. Moon in Motion
Lesson Title
Lesson
2/4

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson.

Q:What are the two main ways that the Moon
moves in space?
Q:What is the meaning of orbit and axis?

* Based on student’s prior knowledge of Grade 4
learning contents ask:

Q:What are the different phases of the moon?

9 Introduce the key question

What causes the phases of the Moon?
€) Activity (35 min,)

* Organise students into groups.

* Explain the steps of the activity.

* Ask students to do their predictions about the
causes of the moon phases.

* Have students do the activity step by step and
record their observations.

* Remind the students not to flash the flashlight
directly to their friends’ eyes.

* Check student’s activity and if necessary guide
them towards their findings.

* Encourage students to indicate the changes in the
pattern of light and the shaded part of the ball
from various positions.

* Ask students to share their results and discuss how
the Moon appears to change its shape.

Teacher's Notes

Tips for the Activity

* This activity works best in a very dark room using a very bright light source. Cardboard work well to cover windows.

Causes of Moon Phases

Total lesson No: 47 / 74
Textbook page: 117 - 118

Preparation

small ball to represent the moon, flash
light (torch) to represent the sun

11”1} Causes of Moon Phases

The Moon seems to change its shape every night. Why do the
phases of the moon occur?

2] (D) What causes the phases of the Moon?

(3]

»
e Activity : Modelling the Moon Phase

What We Need:

@ small ba (r. U

Vi T
represents the Earth

What to Do:

1, Hold 1the ba

he: fla away, Obsenve

Ll B g te e B

 Students will usually observe that their own shadows will cover the ball (Moon model) when it is opposite the light

source. Ask them to hold the ball above the shadow of
their head.

» Teacher should guide the students well to
turn anticlockwise (left) when making turns
to observe the changes in the shape of the moon.
Remind the students not to flash the torch directly
to their friends’ eyes.

* Figure a) shows the Moon as seen from Earth. Figure
b) shows the Moon as viewed from the Solar system.
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b) View of moon from solar
system

a) View of moon from Earth




Lesson Objectives

Students will be able to: Students are able to:

* Relate the causes of the moon phases to the ¢ Explain the causes of the moon phases through the
results of activity. observation of the moon model.

* Examine the different phases of the moon * State the different phases of the Moon by using the moon
using the moon model. model.

* Actively participate in class activity. » Show responsibility when doing the activity.

o Discussion for findings (25 min.)
* Ask students to present their findings from the
activity.
* Write their findings on the blackboard.
* Facilitate active students’ discussions.
* Confirm the findings with the students.
* Based on their findings, ask these questions as
discussion points.
:‘What happened to the amount of the lit area
of the ball (Moon’s model) when you turned

anticlockwise? (It changed.)

©® Q:What do we call the changes in the amount

of the lit areas of the Moon? (It is called the

We found oul that the amount of the Bt aréa of the ball changed whan we
made a turm,

Thi changes in e amount of the 11 areas of the Moon that can De sean Moon phases)
from the Earth are called moon phases The moon phases depand on QWh‘ / dld the moon al@ |Qeal’ tO Chan ge |tS
ihe Moon's position o redation o the Sun. The Moon does not produce its : . n .
o light like the Sum, The Moon reflects light from the Sun. We only see Sha e slowly each ni ht * (Be(_:ause_ as it
fhe fit side of the Moon that is facing the Sun, The amount of the it side of orbits the Earth, part of it that is facmg the
the Moon changes according lo ihe relaionship batween the position ol the Sun is always lit up. From the Earth it is
Moon and the Sun. These changes cause meon phases viewed in different Shapes.)
* Conclude the discussions.
@ summary (15 min,)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:
Q: What causes the moon phases?
Q: The Moon does not make its own light, where

does it get its light from?

* Ask students to copy the notes on the blackboard

into their exercise books.

sh

lﬁl’h

Sutilight

118

Sample Blackboard Plan

Title: Discussion Summary

Causes of Moon Phases Q:What happened to the amount of the lit « The changes in the amount of lit side of
area of the ball (Moon’s model) when you the Moon seen from the earth is called
turned anticlockwise? Moon Phases.
Q: What do we call the changes in the » The moon phases depend on the Moon’s
amount of the lit areas of the Moon? position in relation to the Sun.

mm  The change in the relationship between
Pos 1 /

Q: Why did the moon appear to change its the position of the Moon and the Sun are

shape slowly each night? caused by the orbit of the moon around
ibm
d

Key question
What causes the phases of the Moon?

Activity: Modelling the Moon Phase
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Unit: Chapter : 8. Moon Total lesson No: 48 / 74
Space Topic : 8.1. Moon in Motion Textbook page: 119 - 121

Lesson Title (1)
Lesson

3/4 Summary and Summary 81 Woeon in Motion
Exercise :

_I Thae Koo has Bwd mutn movamesnis, rodadon and

I
Tlps Of Iesson ] The Moon roinias on it axs a5 0SNG in Space 4
"-h..q‘_ .

_| Wimkes sbout 2T 3 days o s Mocn & spen ohcs
o Summary (30 min.) _| The Moon alsa moves around the Earh and this
mavement s calad reoiion

* Recap the main learning contents covered in this topic. ] Thia MG rircesa i) el i i
¢ Based on the main learning contents ask students o

. . J A artst s Twe path e Moon lakes o go

following questions. smcund the Eart

© What are the two main movements of the moon? __| 1 takes about 273 days for the Moon

el the Eawrtt

@ How does the moon revolve the Earth?
© What causes the phases of the moon?

* Explain and the correct learning contents again if they ] The sdaon does ot ke s cram Kght B e 0 bt I refiscis 154 from the
. . . S
still have misconception.
. . . . . _ | Thas changues in shir Rmaau of B s of T Moo Shal can b saen Bom Ma
* Verify their understanding with the summary points. Earth are calied moon phases
* Allow students to read aloud the main ideas of the ] The mou of e 14 side of e Moon churges aceoding 1o iha selabionsto

Dirhavingt T position of [he

topic and then copy into their exercise books. Mo arel e Sun Thass ' . ’ '
R G IO
" /". B

ghasos

_| Thes Frogn phaces depand

- o 5Ol
an the moon's posdtion in ' -
relition i e Sun
I

@

e Exercise & Explanation (40 min.) 9

¢ Go through the instructions of the exercise. :

* Allow students to answer the questions individually ~ Exercise 81 Moon in Motion

and give them enough time to respond to the questions =
based on their understanding.

O, Compiate aach Rniance wilh T oomest wid

» After the exercise give them the answers of the [1] The path takan by th Maan 1o o aroerd the Earth s called
questions and explain how to solve them using their i oo e SR M e Y SR
[3) The changes in e amount o i area. of e Moon ane moon
scientific understanding and ideas. 4] Th It sige of Sha Eaing 1 Sun 15 saen) Hom e Earm
* Make reference to the textbook or provide clear O Chocts Wha 18t wh e Coract s

(1] Y¥hal s the name of an imaginary fine through the centre of an obyect ancwund

examples in daily life to strenghten the learnt concepts
in this topic.

() Whirach of e doliowing s nof & cotmect stabemant aboul the Moon? Thi Moon
ATy
B phase geperds can the Maon's position n relation o B Sun
., doog not Spin o il mE.
3. haos fao movesnants of rolation and Fowskdion

w5 tha Eanh onee every 37.3 days

3 Dranw 1M Moon phases

EracrmTh i (Pl pRChPER

o thes rigit

04 Look af the diagram on th righd, Wnat would
s mcan phase ook Bk wikn vou sea i inan
the Earth? Explain wiry (s .

120

110



Exercise answers

Ql.
(1) orbit Q3. Examples of answers.
(2) revolution Refer to diagrams in textbook page 189 for answers
(3) phases to (i), (ii) and (iii)
(4) moon
Q4.
Q2. The phase of the moon at this time would be
(H D new moon because the shadow part of the Moon
2) C is facing the Earth.

Explanation of Science
Extras

€) Science Extras (10 min)
¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.
* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapter 8

=Science Extrass

What does ocean tides creates?

Tides am rse and 1a8 n sea leval in relation ko the land, Each day, there ana
e iggh Hos Ard o Mo Bdes. Thend is aboul 6 hoors betwean th high
ida and the low Tide

Tides are creabad because the Earth and e Moon & altracted 1o each

ather due 1o gravitatical force, |ust like unlike poles of magnets ane altacted
0 aach othar, Tha Moon Bies o poll al armdhing on (ke Eadh closer il Bul
e Ertth hodds oo ewerything excepd this wabsr in thi oosans. As shown
o the tiagram besow, the granmtationad loece of tha Moon pulls tha water m
tha oceans upwards making the ocaans bulge, which creates high lida n
ther arsas ol Earth facng the
Iewan ard on N oppoaite

sz, A the sama tme, in

gther parts ol thea planet, tha
ocaan waler graing away i

1ill hese bulges, creatng kw
Tiag s ek
Thia Earth rotites on ils axs

ance & day, 80 two high tides

and two 1w lides occur each

day.

P
ke,

121
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Total lesson No: 49 / 74
Textbook page: 122 - 123

Lesson

Lesson Title

4/4 Chapter Test

Answers to the Chapter Test

122

Complete each sentence with the correct word.

(1) The Moon can be seen moving from __East to West in the sky.
(2) The Moon reflects light from the __Sun .

(3) It takes the Moon about 27.3 days to orbit the __Earth ;

{4) The path taken by the Moon to go around the Earth is called
orbit .

Choose the letter with the correct answer.
(1) What causes the Moon’s phases to change?
A The Maon's spin
The Moon's revolution around the Earth
C. The Earth's spin
D. The Sun's spin
(2) What happens when you see the Moon's phases change? The
Moon seems to change its
A colour
B. speed.
hape.
D. distance.
{3} Which of these best shows that the Earth revolves around the sun
as the Moon revolves around the Earth?

Moon Earth :_Sur: B.

T o

(4) Why does the Moon appear to move across the sky in the day?
A It travels around the Earth every day.

The Earth rotates on its axis.
C. All objects in space are moving.
D. It is extremely far away.
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Qs

Use the picture of the moon shown on the
right to answer the two guestions below.
(1) At what direction is the sun?

B

(2) The area between A, B and D is lit by the Sun. Why is the area
between A, C and D shaded black?
Because the area is not lit by the Sun.

(3) The Moon moves around the Earth. What do we call this
movement?
Revolution

Edward is keeping a journal of the Moon phases
for homework assignment. His sketch of how the
Moon appeared on a clear night is shown on the
right.

(1) Study the diagram on the right. Which
position was the Moon located in space
when he observed it?

B

(2) How will the phase of the Moon look like if the Moon is at position C
in the diagram? Explain why.
The phase of the Moon observed from the Earth would be full moon.

Because the lit side of the Moon facing the Sun is on the left and the

Earth is located on left of the Moon in the diagram.

123
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Strand : PYSICAL SCIENCE
Unit : ENERGY

Chapter 9. Electromagnet

Chapter Objectives

Students will be able to understand
the characteristics of electromagnets,
the different ways to strengthen

an electromagnet and the uses of
electromagnets in dalily life.

Topic Objectives

9.1 Properties of Electromagnet

Students will be able to;

Identify the characteristics of
electromagnets compared to a bar
magnet.

+ Identify the relationship between the
strength of an electromagnet and : o
electric current. This picture is from the chapter heading of the textbook
Identify the relationship between the ch;\évilir;% <t’:10fi1tL.lge electromagnet and attracted scrape metals
strength of an electromagnet and the
number of coils.

- List the uses of electromagnets in daily
life.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Magnet } - Electricity 1 } - Electricity 2 } - Electromagnet

Prior knowledge for learning this chapter;
+ Magnets attract magnetic objects.

+ Magnets have two poles: north and south poles.
+ Electric current flows through closed circuits.

Teaching Overview

This chapter consists of 6 lessons, each lesson is a double period.

Topic Lesson No. Lesson Title and Key Question Cor)tent standard )| Textbook
in syllabus page number
1 Characteristics of Electromagnet 195 - 196
What are the characteristics of an electromagnet?
How to Strengthen an Electromagnet 1
2 How can we change the strength of an 127 - 128
electromagnet?
9.1 Properties of How to Strengthen an Electromagnet 2
Electromagnet 3 What is another way to change the strength of an 129 - 130
electromagnet? 6.2.2
Uses of Electromagnets in Daily Life
4 . _— 131 -132
How are electromagnets used in our daily lives?
5 Summary and Exercise, Science Extras 133-135
Chapter Test 6 Chapter Test 136 - 137
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Unit: Chapter : 9. Electromagnet
Energy Topic : 9.1. Properties of Electromagnet
Lesson Title
L n . s
eSSl . Characteristics of

Electromagnet

Lesson Flow

o Introduction (5 min.)

¢ Ask the students to recall what they have learnt in
their previous grades about magnets and
electricity. Ask:

Q:Do you remember what you have learnt

about magnets and electric current?
* Motivate students to think about electromagnet.

* Ask students to read the introduction part and then

explain about electromagnet.
e Introduce the key question

What are the characteristics of an
electromagnet?
Activity (35 min.)

* Organise students into groups and remind them of
the safety rules.

» Explain the activity step by step.

 Let students set up coils by assisting them.

» Refer students to what the characters are saying
for their investigations.

* Have students do the activity and record their
results in their exercise books.

* Give enough time for them to experiment and
record in their results.

¢ Ask the students to discuss their results and the
similarities and the differences of an
electromagnet and a bar magnet in their groups.

0 Discussion for findings (25 min.)

* Ask students to present their results from the

activity. (Continue)

Teacher's Notes

SAFETY

1. The children should take care not to get burned nor leave the dry cell
connected because the coil will be hot when the current is flowing

through the electromagnet.

2. Swith off or remove the dry cell after the experiment to prevent

excessive coil current which can overheat the coil.
Tips for the Activity

¢ Use a 3 inch nail, Enamel wire can be 100 cm / 1 m long and AA battery
or dry cell can be used but make sure it is new and not been used
already. Wires at both ends of the electromagnet must be 30 cm long.

* When coiling the wire make sure to smoothen out the enamel wire

slowly to avoid getting tangled up.

« If there is no sand paper, a scissor or knife can be used to strip off the

coating on both ends of the wire but gently and properly.
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(1]
(2]

o

Total lesson No: 50 / 74
Textbook page: 125 - 126

Preparation

sticky tape, iron nail, magnet wire (enamel
wire), dry cell, cell box, sand paper, steel
clips.

Properties u'I
Electromagnet

» Characteristics of
Lesson 1 Electromagnet

An glectromagnel is a type of magnet which consists of a coil of wire

wrapped around an iron core with electric current flowing in the coil.
(7 What are the characteristics of an
*\L)l electromagnet?

p
@ Activity : Making an electromagnet )

What We Need:

& iron nail, enamel wire. dry cell, cell holder
switch, sand paper, slesal

What to Do:

WITFACT Ficee

paper clips?

Tips for the Lesson
In Grade 3, students have learnt about Magnets
and their properties. Give them the opportunity
to recall connecting to this lesson.
* Lessons on Magnet
1. A magnet has a north and a south pole.
2. The like poles repel each other, while the
unlike poles attract each other.
3. Iron can be made into a magnet.
* Lessons on Electricity
1. A dry cell has positive and negative
terminal.

2. Current always flows in the same direction.

-
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Lesson Objectives

Students will be able to:

¢ Make an electromagnet.

¢ Identify the characteristics of an
electromagnet.

* Explore the characteristics of an
electromagnet with curiosity.

124

We found out that more chips were attracted
1o both ends of tha iron nail. The man nail
attracied steal clips only when eleciric
current Nows in the coil. Unlike a bar magnet, W R
ihe eleciromagnet did not atiract cps when
tha elecinc current stopped
P
f'f\a..?\ NDicrcnesinm
.;a_, < J CUSSIC

)

Both ends of an electromagnet can attract more steel clips. Does an

electromagnet also have two poles like
the bar magnet? Let's Investigate the
charactedstlcs of electrumagneﬂc PﬂiEE

stﬂ‘ﬂf b = - 7 —
4 ARG the iesdls ol f
Step 2. Je 1 chriian of th _
| Ty 1 .
Step 3. rasulis  think about 1h

Thie clindgtanis of 1 gle
cisment changes when the
elinec vig of thse

o
diry ¢all changed

An alectromagnet has the folowing characlensics!

1. An electromagnet remains a magnet as kong as elediric current lows in :

he coil. Undike a bar magnel, the slactiromagnet stops baing a magneal
when the cumrent slops flowing in the coil

2. An electromagnet has two polas: the north and the south pode. Undike a

bar magnal, the poles of the electromagnat changes when the direcho
i @lecinc cumant changes

Sample Blackboard Plan

Discussion 1:
Q: What characteristics do
have?

Characteristics of
Electromagnet

Key question: What are the
characteristics of an

electromagnet?

Activity: Making an electromagnet

1.What happened when the wire
was connected to the dry cell?

Title:

south pole?
Q: Why do you think so?

2.What happened when the switch
was turned off?

O

Additional Experiment: Results:

Q: Does an electromagnet have a north and a

Q: How does the poles of an electromagnet

Students are able to:

¢ Demonstrate how to make an electromagnet by connecting
iron nail, enamel wire and dry cell.

* List the characteristics of an electromagnet by comparing a
bar magnet with an electromagnet.

* Enjoy making an electromagnet.

* Write their results on the blackboard.

* Confirm the results with the students.

* Based on their findings, ask these questions as
discussion points.

Q:What characteristics does an electromagnet
have? (It can attract magnetic materials, the
end of coil can attract magnetic materials
most, it cannot attract magnetic materials
without electricity, etc...)

e Conduct additional experiment if time permits.

* Based on their results from the additional
experiment, ask these questions again. (If there
is not enough time for the additional experiment,
ask students to observe the two pictures of the
additional experiment)

Q:Does an electromagnet have a north and a
south pole? (Yes, it has a north and a south
pole)

Q:Why do you think so? (The needles of the
compass placed near an electromagnet
indicate the different direction, etc...)

Q:How does the poles of an electromagnet
change? (They also change, etc)

* Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What is an electromagnet?
Q: What are the characteristics of an
electromagnet?

* Ask students to copy the notes on the blackboard
into their exercise books.

(5]

nol

change?
Summary
- Electromagnet is a type of magnet which
consists of a coil of wire wrapped around an iron
core with electric current flowing in the coil.
« Characteristics of an electromagnet
1.1t can attract iron when electric current is
flowing through. It cannot attract iron without
electric current.
2. It has North and South poles. The poles
changes when the direction of the electric
current changes.

es an electromagnet




Unit: Chapter : 9. Electromagnet
Energy Topic : 9.1. Properties of Electromagnet
Lesson Title
Lesson
2/6 How to Strengthen an

Electromagent 1

Lesson Flow

o Introduction (5 min.)
* Revise the previous lesson. Ask:

Q:What are the characteristics of an
electromagnet?

* Ask students to guess the ways to increase the
strength of electromagnet by asking:

Q:How can we increase the strength of

electromagnet?
* Recap on the connection of a circuit from Grade 4

lessons on 'Electricity 1'.
e Introduce the key question

How can we change the strength of an
electromagnet?
Activity (35 min.)

¢ Organise students into groups and explain the
steps of the activity.

* Remind students of the safety rules.

» Explain how to calculate the average.

* Assist them to set up an electric circuit if
necessary.

* Ask students to do the activity and record their
results in the table.

¢ Give enough time for them to experiment and
record their results.

¢ Ask students to discuss their findings in their
groups.

o Discussion for findings (25 min.)

¢ Ask students to present their findings from the

activity. (Continue)

Teacher's Notes

(1]
(2]

SAFETY: The same rules from the last lesson should be used.
* Prior to the lesson, the teacher must do an experiment and make sure that connections are properly made.

# of dry Number of paper clips attracted

cell I*t attempt | 2" attempt | 3™ attempt | Average
11 15 13 13
19 23 18 20
21 24 21 22

Total lesson No: 51 /74
Textbook page: 127 - 128

Preparation

electromagnet used in the last lesson, 3
dry cells, 3 cell boxes, switch

How to Strengthen an
Electromagnet 1

A bar magnet cannot change its strength. How about an
electromagnet? Can we change the strangth of an electromagnet?

(?)

How can we change the strength of an

/ electromagnet?

Activity : Changing the number of dry
cells in a circuit

-
What We Need:
@ alectromagnet. two dry calis, three cell |
e ; Haw Mny paper chps can De peked up?
What to Do: it B 2 3
[+ o
i v Bkl like the one it afterpt | atlempt | attemgt ke

2

Tien the switch on DMLY duting testing. If slectric
current Tlows. continuously, the coll will get hot.

How to find the average:
* Instruct students to do 3 or 4 attempts each and find the

average.
* Add the 3 attempts and divide the total by the number of
attempts.
e.g. 11+ 15+ 13 =39
39/3=13

You should improvise switch if there is no switch or connection can be done without the switch.
e The terminals (+, -) on the battery must be opposite to each other and the length of the wires should be 30 cm long.

* Wire should be tied onto the dry cell holder where there is a hole. Push the wire in, twist and turn so it is tighten to the holder.

e If there are no dry cell holders, paper can be used to wrap and connect the dry cells.
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Lesson Objectives

Students will be able to:

* Explain the relationship between the strength
of an electromagnet and electric current.

* Participate in the activity with curiosity.

We found out that an
aleciromadgnat altracted mora
paper clips whan more dry cells
ward added o 1he circull in

Musmbssrof i -
dry calis g 3
Aftempt | atiempt | Akt

1 E

SEMES

';q:—”}f'; Discussion
e
Think about the following questions based on the results.

Wiat condition did you changa in this actiily
1] CoruditG * Qe ir s-actial —

dry ci

i paralle]

How many pager chips can ba picked up?

Aaage

Students are able to:

 State how to increase the strength of an electromagnet in
relations to the strength of electric current.

* Enjoy discovering how to increase the strength of an
electromagnet.

e Write their results on the blackboard.

¢ Confirm the results with the students.

* Based on their results, ask these questions.

Q:What condition did you change in this
experiment? (The number of dry cells.)

Q:What conditions were constant? (The
number of rolls in the coils and the iron nail.)
:How the electric current change with
the increasing number of dry cells in series?
(The electric current increases.)

Q:What is the relationship between the

strength of an electromagnet and the
electric current in the coil?

* Explain that the strength of electromagnet
depends on the amount of electric current. As the
number of dry cells increase, the flow of electric
current becomes larger which enables the
strength of electromagnet to increase.

(5

The sirengih of the electromagne! depends cn the amount of ebectric current
in the coil. The larger the alectric curmant in a ancuit, e stronger the strength
of the electromagnel, When the number of dry cells in series increases

i strength of the electromagnel also increases and mora paper chps ang
atlracied
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Sample Blackboard Plan

Title: How to Strengthen an Discussion

Electromagnet 1
Key question: How can we change the
strength of an electromagnet?
Activity: Changing the number of dry cells
in a circuit

experiment?

#of | Number of paper clips attracted ?

dry |1st 2nd 3rd series?

cells attempt | attempt | attempt

. —

Average

1

electric current in the coil?

Q: What condition did you change in this

Q: What conditions were constant?
Q: How does the electric current change

with the increasing number of dry cells in

Q: What is the relationship between the
strength of an electromagnet and the

¢ Conclude the discussions.

e Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What does the strength of electromagnet
depend on?

Q: What happens to the strength of
electromagnet when the number of dry cells
connected in series increases?

¢ Ask students to copy the notes on the blackboard
into their exercise books.

Summary
« The strength of electromagnet depends

on the amount of electric current in the
circuit.

- The larger the electric current flows, the
strength of electromagnet also increases.




Unit: Chapter : 9. Electromagnet
Energy Topic : 9.1. Properties of Electromagnet
Lesson Title
Lesson
3/6 How to Strengthen an

Electromagnet 2

Lesson Flow

o Introduction (5 min.)
* Revise the previous lesson. Ask:

Q:What should be done in order to increase the

strength of an electromagnet?
» Ask the students to guess another way to

strengthen an electromagnet by asking:

Q:ls there a different way to strengthen an

electromagnet?
Introduce the key question

What is another way to change the strength of
an electromagnet?
Activity (35 min.)

* Organise students into groups and explain the
steps of the activity.

* Remind students of the safety rules.

e Explain how to calculate the average.

 Assist them to set up an electric circuit if
necessary.

* Ask students to do the activity and to record their
results in the table.

* Give enough time for them to experiment and
record their results.

* Ask students to discuss their findings based on the
result in their groups.

o Discussion for findings (25 min.)

* Ask students to present the result from the activity.

* Write their results on the blackboard.
(Continue)

Teacher's Notes

™" What is another way to change the strength
(2] {:2,;] ufanalectmmagnﬂ?

(3]

Total lesson No: 52 / 74
Textbook page: 129 - 130

Preparation

same electromagnet used in the last lesson,
dry cell, cell box, switch

How to Strengthen an
Electromagnet 2

One of the ways to strengthen an electromagnet is to increase the
amount of electric current in the coil. Is there a different way to
strengthen an electromagnet?

-

f
@ Activity : Changing the number of cuiIsJ

What We Need: Ko i Tl Hény rmuirny piper clips can Be gicked up?
8 afeciromagnet. a dry ce h i I & %
: MMEEO atempt | atempt | atempt | YeTAGE

Dant change the

rrirmiber of dey cell!

SAFETY: Same safety rule to be applied as in the previous lessons.

Tips for the Activity

129

* Since the students will be using the same electromagnet used in the last lesson, you can also start by removing 20 coils

from each end to 10 coils first.

* When you change the dry cell make sure to start all over again.
* Note: Prior to the lesson, the teacher must do an experiment and make sure connections are properly made.

Additional information on the relationship between the strength of electromagnet and the number of coils
* The current passing through an electromagnet produces a magnetic field. Therefore, the more turns of the coil you

have, the greater the magnetic field and the stronger the electromagnet. This will mean more paper clips being picked

up by the nail.
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Lesson Objectives

Students will be able to:

¢ Explain the relationship between the strength
of an electromagnet and the number of coils.

¢ Participate in the activity with curiosity.

Students are able to:

 State how to increase the strength of an electromagnet in
relation to the number of coils.

» Show curiosity through the experiment.

Wer found out that the Haw many paper cligs can be picked up 4

Mooal Mo ol dry 1 b 1

3 b = A
electromagnet altracted | MR CAE L anemp | anempe | AYSrage
more paper clps when a 4 i

30
1he: number of cols ] - -
E 1] 1
increased
o=,
L :._,";;-'. 1ssion
- 2

Think about the following questions based on your results,

i

3 condition did you change in this act

(5]

The strangth of the seciromagnel depends on the number of coils. As the
number ol coils increase, the strength of electromagnet also increases

!

The strergth of an electromagnet can be increased by
neraasing the amount ol alecinely
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Sample Blackboard Plan

* Confirm the results with the students.

* Based on their results, ask these questions as
discussion points.

Q:What condition did you change in this
experiment? (The number of rolls in the
coil.)

Q:What conditions were constant? (The
number of dry cells and the iron nail.)

Q:What is the relationship between the

strength of electromagnet and the number of
rolls in the coil? (The strength of

electromagnet depends on the number of

rolls of the coil. As the number of rolls of the

coils increases, the strength of
electromagnet increases.)

* Explain that the strength of electromagnet also
depends on the number of rolls of the coil. As the
number of rolls increase the strength of
electromagnet also increases that is why it was
able to attract more clips.

* Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What does the strength of electromagnet
depend on?

Q: What happens to the strength of
electromagnet when the number of rolls in the
coil increases?

* Ask students to copy the notes on the blackboard
into their exercise books.

Title:
e # of

How many steel clips can be attract?

Q: What is the relationship between the

How to Strengthen an
Electromagnet 2

rolls in
the coil

2nd
attempt

3rd
attempt

1st
attempt

strength of electromagnet and the number of

Average | | rollsin the coil?

10

Key question: 30

What is another way to change the 50

strength of an electromagnet?
Discussion

Activity:
Changing the number of coils

experiment?
Q: What conditions were constant?

Q: What condition did you change in this

Summary
» The strength of the electromagnet depends

on the number of coils.
« As the number of coils increases, the strength
of electromagnet also increases.
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Unit: Chapter : 9. Electromagnet Total lesson No: 53 / 74
Energy Topic : 9.1. Properties of Electromagnet Textbook page: 131 - 132

Lesson Title Preparation

Lesson electromagnet, two dry cells, two cell
4/6 Uses Of EIeCtromag nets holders, switch, bar magnet, paper clips,

In Dally Life any magnetic substances

Lesson Flow

@ introduction (5 min,) :‘31532'?;{ Ellfeectrumagnes

* Recap the previous lesson. Ask:

Q:How can we increase the strength of an (1] mms:':?':ﬁ?;x:;ﬁ";fm:ﬁn o i
electromagnet? characteristics helpful in our daily lives?

* Ask the students if they have seen a coil of wire in
an appliance by asking: How are electromagnets used in our daily

Q:Which appliance have you seen a coil in it? \= / lives?
Introduce the key question

. . Activity : Transporting objects using
How are electromagnets used in our daily 0 battery, wire and nail )
lives?
eActivity (35 min.) bbbl . B

o elaciromagral, §

* Organise students into groups and remind them of
the safety rules.

* Explain the steps of the activity.

e Let them put all the items at point A and use
electromagnet to transport the items to point B.

* Encourage the students to carefully observe what
happens when lifting and releasing the magnetic
items.

» Refer students to what the character is saying for
their investigation. W ; xpapr

* Give enough time for students to do the activity o ki - : a P s 2.0
and record the findings in their exercise book.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

* Write their findings on the blackboard.
(Continue) 141

Teacher's Notes

SAFETY: Same safety rule to be applied as in the previous lessons.

Tips for the Activity

* In order to lift a metal spoon (heavy objects) the strength of the electromagnet should be increased by increasing the
number of coils or the electric current.

Difference between electromagnet and a permanent magnet:

* An electromagnet is a kind of magnet whose magnetic field is created by the flow of electric current. The magnetic
field disappears when the current stops. Electromagnets offer the advantages of controlled holding power and on
command release.

* A permanent magnet is an object made from a material that is magnetized. It always has a magnetic field and will
display a magnetic behaviour at all times.

Electromagnets are used in many objects such as in:

» Speakers in telephones, radios, televisions, etc.

* Motors in fans, refrigerator, etc.

122

Some places where electromagnet is used to lift or
move heavy objects:

- Recycling factory

- Wharf ( big containers are moved from ships)




132

Students are able to:

¢ Demonstrate by moving the magnetic objects from point A
to point B without dropping them using the electromagnet.

¢ Explain that the strength of an electromagnet can increased
by increasing the number of dry cells and coils to move
heavy objects.

* Identify some uses of electromagnets in daily life.

Lesson Objectives

Students will be able to:

¢ Discover how electromagnet can move
magnetic objects from one place to another.

* Identify how strength of electromagnet can
be increased to move heavy objects.

* Describe how electromagnets are used in
daily life.

* Faciliate active students' discussions.

* Confirm the findings with the students.

* Based on their findings, ask these questions as
discussion points.

Q:How can we increase the strength of an
electromagnet to lift or move the heavy

object from one point to another? (By
increasing the number of roll of the coils and

the electric current).

* Explain that in order to move a heavy object
from one point to another the strength of an
electromagnet has to be increased by increasing
the number of roll of the coils and the electric
current.

* Show a coil of wire from a phone or radio to the
students and ask if they have seen it in any
appliances.

:What ar m liances that hav
electromagnets? (Refer to some examples
in the blackboard plan)

e Conclude the discussions.
Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What is the use of electromagnet?

Q: What does electromagnets depend on to lift
and move heavy objects?

Q: What else uses electromagnet?

* Ask students to copy the notes on the blackboard
into their exercise books.

(5]

An electromagnel is used as a ool 1o R heavy objects. A heavy object
comlaining iron or steal is attracted o the alactromagnel and iifed up when
the electnc currant is switched on. The magnetic abjedt is transported o
amother iocalion and released by swilching off ihe power Supply o the
electromagnet, The strength of the electromagnet is designed to change
upon e welght of the object by changsng the amount ol electsic curent,

M

«-

Oié

Use in Speakers

Electromagnat is used in radio speakers, call
phanes, talevision sets and others. A speaker
consists of several parts as shown on the right
An alectromagnel is one of the parts which can
comvert atectrical signal into physical vibration to
produce sound

Use in Motors

An alectric motor is a device which powers
machings such as fans, reirgerators, car pars
and others, Eleciromagnet s ona of the main
parts which comverts elactncal enargy inlo
kinatic énargy to rotate the axke of a mokor

="

Sample Blackboard Plan

Title:

Discussion

Summary

Uses of Electromagnets in

Daily Life
Key question
How are electromagnets used in our daily
lives?
Activity:
Transporting objects using battery, wire
and nail
1.What happened when the switch was
turned?
2.How did you lift the metal spoon?

Q: How can we increase the strength of an
electromagnet to lift or move the heavy
object from one point to another?

Q: What are some appliances that use
electromagnet?

- Electromagnet is used as tools for heavy
lifting.

» Electromagnet depends on the electric
current to lift and move heavy objects.
When it is turned ON it lifts heavy objects
and when turned OFF it releases.

« Electrical appliances use electromagnets,
some examples are:

Speakers- radio, television, phone,
Motors- fan, refrigerator, car parts.
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Total lesson No: 54 / 74
Textbook page: 133 - 135

. Lesson Title
Lesson . Summary and
- Exercise
N Characteristics of Electromagnet

_J An plectromagn is & hpe of magnet which congsiy
. ol o wine wrapped arourd an Pon cooe with slectnc .ir
Tips of lesson curmen fwing i 1ho col / i

| Charactoristcs of an eiectromagnet ane Esanimagres

; 1.1 fermars & migne! &5 oog & sectie outrent ows
aSummary (30 min.) i o, Linike & Dar magned, elecsmangal SI0pS 000G & Magnel whan ihe
* Recap the main learning contents covered in this topic. 2.0 i v et iVt ik Uy S0 i, Lhrkie . D g, 516
* Based on the main learning contents ask students the P O SN A s DR, i o Jhncion o Mt o Kot

following questions.

@ What is an electromagnet? SSrenath ot EReto et
I | The srength of an slectromagnel cepends oy
© What characteristics does an electromagnet have? e A R _—
@ How can we increase the strength of an 2 W st ol ) oy I i
9 | A the mimouri of eleciria curfen o B Godl increases,

electromagnet’ ‘ o the BireegHh of e SEchomagra! Al e —_—
© What are some uses of electromagnet in daily life? ] s the number of enl incraases. the strengh of
* Explain and correct the learning contents if they still A (R B

bim

have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the el A5 ScmAgiot MO 04 s ey e
. . . . Pady i OF Sloa] DEOCL B ATRCIBG By Dutning on e
topic and then copy into their exercise books. sieciromagnat ant ke LD ¥ i trAnslomes 1 another

ecanon gl fldased by Seilching he seciramigne off

| s used in radia spoakers, cell phones, iHeasions and
il i Rang and rétigecalon.
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e Exercise & Explanation (40 min.)
* Go through the instructions of the exercise.
* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

O Complels aach senlance wili e oomect wond

* After the exercise give them the answers to the diae. Sl A Gl i R
questions and explain how to solve them using their seound 1 kon core and elecinic cutrant Rowing in ihe col.
. .. . . (] Tha saciromagnet romana.a _ a6 long s aRcir: cureant fows in
scientific understanding and ideas. e cou.
¢ Make reference to the textbook or provide clear N MO A p A
examples in daily life to strengthen the learnt concepts i) The sirengin. o M ekoyomagnet alsa depends on e mumer of
in this topic. 02 Choose a letiar with e corec answes

1] Wirech of P bolicwen] & o charpClonistc of an ohctromagne 7
AN has A nedth and 8 south polé.
Bl H cain atirgct plastic Cips
.1 an e used B0 Dick up coals
O, 1 doas not uspe aipcircity,

[ Wnad happaens o tha number of paper ciips whan B number of i cods is
increased ¥
AN RCheEses
BN Stays the same.
.0 ncraaBaE
0.1 does not AT any paper chps:

O Study thee pecture on the ight and answer T lolowng
(1) Herar can we inzeass (e srangth of iho dacirmmagnetT
(2} List hwo emamphies of this use of sfectnomagnet S

4 Peler wants Io move thin hesay sioel biotks from a ship onlo the tand. How can
i reaChnd [P S0l Eiczies drom e ship 30 ihe land®

134
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Exercise answers

Ql. Q3. Expected Answer
(1) electromagnet (1) Increases amount of electric current and
(2) magnet number of rolls in the coil
(3) electric current (2) Cranes for heavy lifting, speaker, motor, etc
4) rolls

Q4. Expected answer
Q2. He will turn on the electromagnet to lift up the
(H A metal to transfer to another place then release
2) C the metal by switching off the electromagnet.

Explanation of Science (3
Extras Chapter 9

. sScience Exirass
€) Science Extras (10 min)
* Give opportunities to students to closely observe the How a speaker works!
nature and its phenomena in the world. it you ever realise something inleesing? in nearly every device you
* Allow students to ask questions that demonstrate Ty Shere ¥5  Aponiar. SYonpo Rip AL IE 5 UL e on b
. . . . mobéa phones, headphones, radios and evan comgulars Al use speakers
curiosity about the content in the science extra. of cifltont typos. Although iy come (n sy difeem sizes. shapes

prioes and Sourkis, speakers ese e Samo endorying systoem, which rabes
on electricity and magnatism. A spaaker ks the oppasiia of a microphane. it
takes an electnc sgnad and transionmmes i info sound waves thal humans can
haar, Thera ano throd main pans of a speaker, tha dinphragm, the voice coll
arut 1 magned

Thia diaphragm = a cone shaped struciure. The cone (8 & lexible sheel

of paper, metal, o plastic attached bo the wide and of the diaphragm. The
Stesphanson (also known @s sumound) is & leclie o hat allows the cona 1o
g, 1 in tum s aftached (o the friame ol B dinphragm. Tha nasroes ond of
the disphragm s atlachad o e vosos ol by e spider

Thia wolce cofl is the slectromagrets: par ol tha speaker. Tha woice ood i 0
gt oo af wird hockid up 1 Spaakars powes Sourcs, Allgmating curminl
ahecincly funs iheoegh e voae coil, causing It i constanly Switch palarity

Tha magnet is o permanent magnat that sits benaath tha volce cod. The
sxin i is Eacing 1ha woice coil has one R—— kg, o8
unchanging pok. Sinoe the voico coil [
ksaps changing polarty, it is constantty

being attrached to and repelied from e

imagnal

The voice ooil's back-and forth mavament 4

causes the daphragm o whate. This "
wiprition ransiales elictncal signals into sound waves which humans can
hia

(ot
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Lesson

. Lesson Title

6/6 Chapter Test

Answers to the Chapter Test

126

,  Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

9. Electromagnet

Complete each sentence with the correct word.
(1) One of the characteristics of electromagnet is that it has a north
and a south _pole
(2) As the electric current and the number of rolls increases the
strength of the electromagnet also increases.

Qg Choose the letter with the correct answer.
(1) Which of the following lists contain the materials needed to make
an electromagnet?
A. Dry cell, wire and piece of wood
Dr~_,r cell, wire and iron nail
C. Magnet, iron nail and wire
D. Magnet and dry cell
(2) Study the pictures on the right. Which (i) (i)
of the following is the reason why :
electromagnet (i) is stronger than {ii)?
A, Because (i) has shorter iron nail.
(®)Because (i) has more ralls of coil,
C. Because (i) has many dry cells.
D. Because (i) has thinner iron nail

(3) Study the picture on the right. Why does the s
electromagnet not attract paper clips? |
A. Because the iron core i5 too short ;
B. Because the number of dry cells is not enough. X porm—
C. Because the weight of iron core is too light
Because the electric current does not flow in the coil.

(4) How are electromagnets different from magnets?
A, Only bar magnet can be turned onjoff.
nly electromagnet can be turned on/foff.
C. Only bar magnet can change its strength.
D. Only electromagnet has north and south poles,
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Q? (1) A student conducted an experiment with
an electromagnet and a bar magnet using
magnetic substances as shown on the
right. How are they alike?
They can attract magnetic substance such
as paper clips and nails

(2) Where can you find &|ECTFDF‘I‘I&QI"IEtS in your home?
(Expected answers) fans, refrigerator, speakers,
telephone, etc.

(3) This is a diagram of a simple electromagnet. How
do you make an electromagnet stronger?
i. By adding more dry cells

2. By increasing the number of coils. Pl

4 (1) How does the pole of an electromagnet change?
The poles of the electromagnet changes when the direction of the

electric current changes.

{2} Scrap metal yards use an etectmmagnet to separate iron from
scrap materials. Explain how using an electromagnet instead of a
regular magnet helps to separate iron from scrap materials?
(Expected answer) When electricity passes through the
electromagnet, it becomes a magnet which helps separate iron from
scrap materials. But when the flow of electricity stops, it loses it's
magnetism.
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Strand : LIFE

Unit : HUMAN BEING

Chapter 10. Human Body System: Respiratory System
and Circulatory System

Chapter Objectives

Students will be able to understand the
main organs and its function of respiratory
system and circulatory system in the
human body sytem.

Topic Objectives

10.1 Respiratory System

Students will be able to;
Describe the function of the major
organs of the respiratory system such
as trachea, lungs and alveoli.
Explain how air moves in and out of the
lungs through observing a lung model.

10.2 Circulatory System

Students will be able to;
Describe the structure and function of
the heart.
Explain how blood flows in the human
body through the blood vessels.
Describe the components of blood such
as red cells, white cells and platelets
and its functions.

L4

Chapter 10

Human Bod}
System:
Respiratory System’
and Circulatory
System

This picture is from the chapter heading of the textbook

showing a graph of the heart beating called a ‘cardiograph’
and a stethoscope.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

a Grade 4 h Grade 5 Grade 6
- Life Cycle of } - Reproduction and } - Human Body
Animals Heredity in Animals System
- Skeletal and
Muscular System
U yeem

Prior knowledge for learning this chapter;
+  Structure of the human bones and muscles and how bones and muscles work together.

+ Structure and function of male and female reproductive systems.

Teaching Overview

This chapter consists of 8 lessons, each lesson is a double period.

Topic Lesson No. Lesson Title and Key Question Cor)tent SRR Ui
in syllabus page number
Breathing
1 How does air move in and out of our body? 139 -140
10.1 Respirator
piratory 2 Lungs . 141 - 142
System What are the functions and structures of lungs?
3 Summary and Exercise 143 - 144
The Heart
4 What does the heart do? 145-146
6.1.3
5 Circulation of Blood 147 - 148
10.2 Circulatory How does blood flow through the body?
System
6 Blood . 149 - 150
How does blood carry oxygen and carbon dioxide?
7 Summary and Exercise, Science Extras 151 - 153
Chapter Test 8 Chapter Test 154 - 155

129




o Introduction (5 min.)

Q:How do fish breathe in water? (They use their

Unit: Chapter : 10. Human Body System: Respiratory Total lesson No: 56 / 74

Human System and Circulatory System
Being Topic : 10.1. Respiratory System Textbook page: 139 - 140
Lesson Title Preparation
Lesson limewater, two clear plastic

1/8 Breathing bags

Lesson Flow

7o A

Lﬂespiraiﬁry Sysfem

- " -

Recap Gr 3 Chapter 4 ‘Characteristics of
Animals’. State that breathing is a characteristic of
animals where air is taken in through lungs or gills
and ask:

. Breathing

X X 0 We cannot live without air. When we breathe, we take in and give out air.
gills to breathe in water.)

Q:What about animals that live on land? (They 9 IL(?] How does air move in and out of our body?

take in air through their lungs)

. . g ™y
:‘Wh we ki breathing? (To be alive) (3] Activity : What is contained in exhaled
» Express that air is very essential in life and air? y,
without air there is no life. . What We Need: - .'_5%__?.'. =
elntroduce the key question & timewater, 1w cleer plastic bags - ® g
How does air move in and out of our body? e, S Bk

limewater carefully after shaking. o
* Have students do the activity and record their
result. \,
» Ask them to discuss the results in their groups. - —
0 Discussion for findings (25 min.) Result adsovpmiadatin

Activity (35 min.)

Organise students in groups.

Explain the steps of the activity.

Remind students to observe the colour of the

‘We tound oul that limewater with air did

Ask students to present their results from the
nol changa ks colour On the other hand

activity.

he Emeawater with the exhaled air furned
Write their results on the blackboard. cloudy. From this result, exhaled air
Facilitate active students' discussions. cantained more carbon dioxide than the air, :
(Continue) [_ar | e | g

Teacher's Notes

In Grade 3 Chapter 4, ‘Characteristics of Animals’ students learnt about breathing as a characteristic of animals in which
animals that live on land breathe in through their lungs while those that live in water take in air through their gills.

Lungs expand and contract, supplying life-sustaining oxygen to the body and removing a waste product called carbon dioxide.
Breathing starts at the nose and mouth. The inhale air goes into the nose or mouth, and it travels down the back of your throat
and into the windpipe or trachea and finally into the lungs.

How to prepare lime water Tips of the Activity

1. Fill up 500ml container with water. 1. Limewater must be prepared a night prior to the lesson.

2. Add 1 table spoon lime. 2. Pour out limewater into a cup from the 500ml container.

3. Shake the solution well. 3. Tie the plastic bags tightly so it doesn’t spill when shaking.

4. Leave the solution to settle overnight so sediments settle 4. Be careful not to allow students to taste or drink the limewater.
at the bottom of the container. 5. Plastic bag with exhaled air will be cloudy as it indicates

5. Gently pour out the solution without sediments in to a carbon dioxide is present.
cup. NOTE: Limewater is used to test for presence of carbon dioxide

6. Shake the solution for 1 minute and blow. in exhaled air.
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Lesson Objectives

Students will be able to:
e Understand what breathing is.

* Identify how organs work in the respiratory

system.

* Observe the change of colour of the

limewater with exhaled air.

Students are able to:

¢ Explain what kinds of gas are exchanged during breathing.

respiratory system.

¢ Describe the name of the organs and their work in the

e Illustrate their ideas freely in the change of colour of the
limewater with exhaled air.

* Based on their results, ask these questions as
discussion points.

(5]

Q:ls the exhaled air the same as or different
from the air? (It is different from air)

Breathing is the procass of moving _q QWhy do you think so? (The colour of the

Aif i and ouk of e body. When we Trachea ,\.":‘ s limewater in air is different from that in
oo i)

The group of organs in our body that ﬁ::"i \I'. rbon dioxi turns the limewater cloudy.
enables us 1n brealhe s called the - ) B 'i Which of the two, air or exhaled air has

resplratory system. An organ is . more carbon dioxide? (Exhaled air.)

a special part of the body that has

a specific form and function. Eyas,
ears, brain and heart are examples

ol organs. The major crgans of 1he
respiratory sysiem are nose, trachea,
alvesdi and lengs. Whean wa breathe in
we take air into our body through our
nose. The air moves into our frachea.
which connecis the throat to the lungs
Im the chesd, the trachea s divided into
twio ubes and sach of these tubes
leads o one of the two lungs Each
fube is divided into smaller tubes thal
end in millions of tiny balkoon-like air
sacs which are called alveoll. In the
alveoli, oxygen is transferred to the

Trachoa

. Q:What do you understand from the result of
: A this activity? (When we breathe out, we give

out carbon dioxide. When we breathe in, we
take in oxygen)

* Conclude the discussions.

e Summary (15 min.)

« Ask students to open their textbooks to the
summary page and explain.

« Summarise today's lesson on the blackboard.

« Ask these questions as assessment:
Q: What is breathing?
Q: What is the respiratory system?
Q: What are the main organs of respiratory

blood. Biood carries oxygen o all pans system?
ol our body, Al the same tims, Garbon Q: What air do we take in and give out when we
dioxide is transtemed from the blood 1o Carbon breathe?
e alvenoli. When we braathe out, our dioxide - Dygen ’

body gets rid of carbon dioxide —w—

Bigod vessal Blood

140

Sample Blackboard Plan

Discussion

Q: Is the exhaled air the same as or different
from the air? It is different from air.

Q: Why do you think so?

The colour of the limewater in air is different
from that in exhaled air.

Q: Carbon dioxide turns the limewater
cloudy. Which of the two, air or exhaled air
has more carbon dioxide? Exhaled air

Q: What do you understand from the result
of this activity? When we breathe out, we
give out carbon dioxide. When we breathe
in, we take in oxygen.

itle:

Breathing

Key question:

How does air move in and out of our body?
Activity:

What is contained in exhaled air?

Air Exhaled air

« Ask students to copy the notes on the blackboard
into their exercise books.

Summary
- Breathing is the process of moving air in

and out of the body.

« When we breathe, we take in oxygen and
give out carbon dioxide.

- A group of organs in our body that
enables us to breathe is called the
respiratory system.

« An organ is a special part of the body that
has a specific form and function.

- The major organs of the respiratory
system are nose, trachea, alveoli and lungs
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Unit:

Chapter : 10. Human Body System: Respiratory
System and Circulatory System

Human
Being Topic : 10.1. Respiratory System
Lesson Title
Lesson
2/8 Lungs

Lesson Flow

o Introduction (5 min.)
* Revise the previous lesson by asking:
Q:How does air move into our body?
Q:What is contained in exhaled air?
» Explain that lungs are the main organs of
respiratory system and ask the question:

Q:How does the lung work?

e Introduce the key question
What are the functions and structures of
lungs?

€ Activity (35 min)

* Organise students in groups.

* Explain the steps of the activity.

* Remind students to gently pull and let go of the
piece of rubber.

¢ Have students to do the activity and record their
observations in their exercise books.

* Ask students to discuss their findings and how
lungs work when breathing by comparing the lung
model and the figure in their groups.

* Give enough time to the students to find new ideas
through the activity by themselves.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.

e Write their findings on the blackboard.

* Facilitate active students' discussions.

e Confirm the findings with the students.
(Continue)

Teacher's Notes

Total lesson No: 57 / 74
Textbook page: 141 - 142

Preparation

a plastic bottle with the end cut off,
a balloon, a balloon with the half cut off

€@ unus are the main organs of the respiratory system. How do the
lungs work? What structures do lungs hava?

LY (?)

What are the functions and structure of

lungs?

(3]

®

Activity : Making a lung model

What We Need:
2 a plasi 1

What to Do: =}

sk e Balioan imo the reck al tha botle and lald it end amumd thi

0o . ‘:, o

The act of breathing has two stages — inhalation and exhalation

* Inhalation — the intake of air into the lungs through expansion of chest volume. o
¢ Exhalation — the expulsion of air from the lungs through contraction of chest volume. |,
¢ Inhalation and exhalation involves muscles, which is called diaphram muscle.

Diaphragm muscle
1. During inhalation — the muscles contract:

* Contraction of the diaphragm muscle — causes the diaphragm to flatten, thus
enlarging the chest cavity. The chest cavity expands, thus reducing air pressure and |,
causing air to be passively drawn into the lungs. Air passes from the high pressure

outside the lungs to the low pressure inside the lungs.

2. During exhalation — the muscles relax:

¢ The muscles are no longer contracting, they are relaxed.
¢ The diaphragm curves and rises, the ribs descend and chest volume decreases.
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Lung model

Balloon represents lungs
The cut out rubber is the
muscle (diaphragm)

¢ Pulling the cut balloon
shows breathing in
(inhalation).

Pushing the cut balloon
shows breathing out
(exhalation)




Students are able to:
e State lungs and diaphragm as the main body parts of

Lesson Objectives

Students will be able to:
* Identify the body parts that help human

breathe. breathing.
e Describe the ways that human breathe in and ¢ Explain how lungs and diaphragm work together when
out. breathing by comparing the lung model.

* Communicate their ideas to others. » Express their opinions during discussion.

* Based on their findings, ask these questions as
discussion points.

Q:Which part of the lung model represents the
lungs? (The balloon)

Q:Which part of the lung model represents the
thin sheet of muscle? (The half cut-off
balloon)

:‘What is the work of the sheet of muscle? (It
changes the size of lungs, etc)

Q:How does the sheet of muscle move? (It
goes up and down, etc.)

:Can you guess what happens to the sheet
of muscle when we breath in or out? (It
moves down when we breath in and moves
up when we breath out.)

e Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What helps lungs become bigger and smaller?
Q: Which body parts help us breathe?
Q: How does the diaphragm help when we breath

in and out?
* Ask students to copy the notes on the black board

We found out that when
wi pulled on tha mddie of

the half-cut balloon and let
ao, the balloon gaot bigger
When we genlly pushed the
nalf-cul balkoon ugp, the
balloon got smaller

(5]

represends the thin sheet of rascle

As we breathe, we have a special muscle that helps our lungs

move. The musche 15 called the diaphragm. It makes our lungs larger and
smaller as we breathe in and oul

When we inhala, the diaphragm confracts and moves down in our chest This
cawsas our lungs 10 become bigger and allows air io come ino our lungs

As we exhale, the diaphragm relaxes and moves up lowards tha lungs, this
Cawses our lungs 10 become smallar and air s iorced out of owr lungs

Take it dir G ot air

Luns gt bidiped

&% diaphaagm l

CONCrRis

UGS gt srmaier
25 dhapheagm
TSNS

142

into their

Sample Blackboard Plan

itle:

Lungs

Key question:
What are the functions and structure of

lungs?

Activity : Making a lung model

Results:

1. What happens to the balloon when we
pull the centre of the rubber out?

2. What happens to the balloon when we
push the centre of the rubber in?

Discussion
Q: Which part of the lung model represents
the lungs or the thin sheet of muscle?

Q: What is the work of the sheet of muscle?

Q: How does the sheet of muscle move?

Q: Can you guess what happens to the
sheet of muscle when we breath in or out?

exercise books.

Summary
- Lung is a respiratory organs, situated

inside the rib cage, that transfer oxygen
into the blood and remove carbon dioxide
from it.

» Diaphragm is a special muscle that helps
our lungs to move.

» When inhaling, the diaphragm moves
down. This causes lungs to become bigger
and allows air to come into lungs.

» When exhaling, the diaphragm moves up.
This causes lungs to become smaller and
air is forced out of the lungs.
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Lesson Title

Summary and
Exercise

Lesson
3/8

ec0cccccccccce

Tips of lesson

ﬂ Summary (40 min.)

* Recap the main learning contents covered in this topic.

* Base on the main learning contents ask students the
following questions.

© What is a respiratory system?

© What are the major organs of the respiratory system?

@ How does breathing take place?

» Explain and correct the learning contents if they still
have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (40 min.)

* Go through the instructions of the exercise.

* Allow the students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Breathing
| The group of organs in our body thas enabies

s 0 et ks calied the respiratony system

_] Thas reuligle GIQANE ol 1 ESErAiony Bysiam ane
o, achea of windpipe, Aol and lungs

_] Whan we breathe, wo take in corpgon and gao
i SR damide.

__| The air maves info aur rachaa, which connects
B throsd 1o the ungs.

|| i he mhossest, Entygan is iareferied i the Blood J
whibch i cqumied w0 all perty of Gur Doy

| Dusptwage e the muscle that makes ouf Iungs e and smaller ior e schon
of Dleating
1. Lungs gel bigger as the diaphragm contracts and she alr comses in o lungs
i e hake
2 Lungs get smaber as thee ciaphragm relaess and the air is lonced oul of cur
Turgs whin wi ke

T r' o b b E
...... I =
&5 (&
A o
| Ham g

143

1. Complate eath seridence with the comec] woed
(¥} The procidg of mosing i i and ool of I Docy is calied

i® A&n = a specisl pad of & body thal has a specidic loem and
Turction

[® The group of crgans in our by thal erabie us o Dreashe is caled
s Ealam

{41 The muscle thal makes gur bungs langer and smaler during treathing is caled
(L]

O, Choede e lamed willh T COfTact BhEWer
(1) Whad s T major cogans of tha despaaiony sysiom?
A Eyes, dars &hdl Mot
B. Mosa, trechaa and hisart
C. Trachad. lungs and arygen
D Mogn, irechas and ungs

1) Wha i the comact namss of iha organ labeled () shown in tha dagram on the

gk Ta i
A Hpan k il
B. Trachea /
c e D
D Craptragrm

als

O3 How does the dinphragm heip the kngs to
Ml W DB ? IL' f
L

O Namie thi gas thal v breathe in and how § moves tough e man organs of
T MLy Sy lem




Exercise answers

Ql. Q3.Expected answer

(1) breathing Lungs gets bigger as diaphragm contracts and
(2) organ air comes into our lungs as we inhale. Lungs get
(3) respiratory smaller as diaphragm relaxes and air is forced
(4) diaphragm out of our lungs as we exhale.

Q2. Q4. Expected answer

(H D When we breathe in, we take in oxygen into our
2) C body through our nose. The air moves into our

trachea, which connects the throat to the lungs.
In the chest, the trachea divides into two tubes
and each of these tubes leads to one of your two
lungs.
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Unit:

Human
Being Topic : 10.2. Circulatory System
Lesson Title
Lesson
4/8 The Heart

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson by asking:
Q:Which organ in our body helps us to breathe
in air and how does it function?
* Based on their experiences also pose a question.
Q:What kind of physical exercise do you do at
home? Walking, running, jumping.
* Provoke students to think by asking:
Q:How would you feel after taking part in a long
running race? Heart beats so fast.
Q:How can you feel your heart beat?
9 Introduce the key question
What does the heart do?
eActivity (35 min.)
¢ Organise students in pairs.
Explain the steps of the activity.
Assist students to find their pulse on their wrists.
Ask students to measure their pulse rates at rest
and after exercise for 15 seconds.
Demonstrate how to calculate pulse rate using the
formula.
* Have students to calculate their pulse rates in their
groups.
Discussion for findings (25 min.)
* Ask students to present their pulse rates from the
activity.
e Write down their pulse rates on the black board.
(Continue)

Teacher's Notes

Tips of the Acitivity

* To check your pulse at your wrist, place two fingers between the bone and the tendon over your radial artery — which

Chapter : 10. Human Body System: Respiratory
System and Circulatory System

(1]
(2]

o

o

Total lesson No: 59 / 74
Textbook page: 145 - 146

Preparation

stopwatch

) Circul_atufy System

0 The Heart

After a heavy exercise, we can leel the beat of our heart on our chest.

(%) What does the heart do?
L

f 2
@ Activity : Measuring your pulse rate y
What to Do;

Pulss

Al rest
After puneCise

Tha nigmber of beats in X 4

15 saconds 1 mvinuie

7 U

is located on the thumb side of your wrist. When you feel your pulse, count the number of beats.
¢ Allow students to work out their pulse and breathing rates using the formula given and record in the table.
* Make sure every child can be able to feel their pulse before the activity is carried out.

How do you measure your breathing rate?

145

» The respiration rate is the number of breaths a person takes per minute. The rate is usually measured when a person is
at rest and simply involves counting the number of breaths for one minute by counting how many times the chest rises.

* The person's breathing is likely to change if he or she knows you are counting it.

* What are respirations? Respirations are when you breathe in and out. Your respiratory, or breathing rate is the number
of times you breathe in and out in 1 minute. Most people breathe in and out 12 to 20 times every minute.
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Lesson Objectives

Students will be able to:

¢ Understand what a heart is.

¢ Identify the structures of a heart.
e Measure their pulse rates.

Students are able to:
¢ Describe the functions and the structure of the heart.
 List the different parts of the heart.

* Use the fomular to calculate the pulse rate for one minute.

¢ Facilitate active students' discussions.
* Confirm their pulse rates with other students.
e * Based on their findings, ask these questions as
discussion points.

Q:How did your pulse rate change before and
after the exercise? (The pulse rates
increased after exercise.)

:‘Why di ur pulse rate incr fter th
@ exercise? (Because the number of the
heartbeats increased.)

Q:How was your breathing rate like before and
after the exercise? (Before the exercise the
breathing rate was slow and after the
exercise it was faster.)

* Conclude the discussions.

6 Summary (15 min.)

* Ask students to open their textbooks to the

The hearl is an important organ in the human body. 11is about the size of
our fist and is located within our rib cage o e el of the centre of the chest
The heart is made of a muscle
called the heart muscle. We
can confrol our arm and

leq muscies, but we cannaot
canirad the heart muscle. This
miuscke in our heart works all
1he time even while we are
sigemng.

The hearl pumps housands of litres of blood 1o all parts of our body every
day. The heart has four spaces which are called chambers. Thesa ar
called the left and right atriums and the left and right venliricles

The atrium is a chamber
Ihat recenas bood from
1he body and the lungs,

Tor the bocly

and the veniricle is a

_'j,:’u_:- Ta the |._||-;|'.

summary page and explain.

Tothie lungs = B S .
chamber that pumps = gl o e e Summarise today's lesson on the blackboard.
blood to the lirgs and Frgm the o Tl

* Ask these questions as assessment:
Q: What is the heart made of?
Q: How many chambers does the heart has?
Q: What are atriums and ventricles?
Q: Why does the pulse rate increase during
exercise?
* Ask students to copy the notes on the blackboard
into their exercise books.

lungs S, ".I b.

e o - Left atrium

Valve~ I"\ x |
and close to conirol the B

:

|.';|'.-_|--.| LT :. : '

he body. Balweaean the
chambers there are
valves. The vahies open

I-':i-_|"| atrium ._

moveament and direclion
of blood fipw.

When vantricles contrac
Blood is farced oul of
ihe heart. We can feel this contraction as a pulse Du-‘ll'!{.‘l physical exercise,
more oxygen is neaded in the muscles 50 the Dlood mus! cary gengen 1o the
muscias faster than when the body is at rest. To mee! these demands the
pulse rate INcreasas
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Ficrems thes by

Sample Blackboard Plan

Title:
The Heart

Key question:

What does the heart do?
Activity:

Measuring your pulse rate
Result:

Discussion
Q: How did your pulse rate change before
and after the exercise?

Summary

« The heart is an important organ in our body.

« The heart is made of a muscle called the heart
muscle.

« The heart pumps thousands of litres of blood
to all parts of our body.

« The heart is made of four chambers called left
and right atriums and the left and right
ventricles.

« The atrium is a chamber that receives blood
from the body or the lungs.

« The ventricle is a chamber that pumps blood
to the lungs or the body.

Q: Why did your pulse rate increase after the
exercise?

Pulse
15 sec

Q: How was your breathing rate like before
and after the exercise?

At rest
After
exercise
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Unit:

Human
Being Topic : 10.2. Circulatory System
Lesson Title
Lesson
5/8 Circulation of Blood

Lesson Flow

o Introduction (5 min.)

* Review the previous lesson by asking:

Q:Why does your pulse rate increase after an
exercise?

Q:What is the function of the heart?

* Provoke students thinking about the flow of blood
in the human body by asking:

Q:How does blood flow in the human body?

Introduce the key question

How does blood flow through the body?
Activity (35 min.)

* Organise students in groups.

* Explain the steps of the activity.

* Demonstrate how each student will take turn to
observe the blood flow of a fish using the
microscope.

* Remind students to observe carefully the direction
of the blood flow.

* Ask students to do the activity by referring to the
characters in the textbook.

* Give them enough time to sketch the flow of
blood in their exercise books.

* Ask students to discuss their findings in their
groups.

0 Discussion for findings (25 min.)

* Ask students to present their findings from the
activity.
(Continue)

Teacher's Notes

Tips of the Activity

* If microscope or appropriate fish are not available teacher can use the picture in the text book to do the activity in this lesson.

Chapter : 10. Human Body System: Respiratory
System and Circulatory System

(1]
(2]

o

Total lesson No: 60 / 74
Textbook page: 147 - 148

Preparation

live fish, small clear zip bag,
microscope

=8 Circulation of Blood

The heart pumps blood to all parts of our body everyday.

I'f_“
(P) How does blood flow through the body?

»
@ Activity : Observing the blood flow

What We Need:

@ small Inva fezh, small mplock bag “ : f
microscopa %
What to Do:

oue haind makes ihie

Py clie iyl

Aftor obsersation,
let's refease the

fugh!

* A mosquito fish can be used for this experiment and the fish should be released straight after the experiment.
e The lens of the microscope should be directly on the fishtail.
* Students can try to identify blood vessels using the microscope if possible.

* The blood circulatory system is also called the cardiovascular system, an organ system that permits blood to circulate and
transport nutrients, oxygen, carbon dioxide, hormones, and blood cells to and from the cells in the body. It consists of the

heart and the blood vessels running through the entire body. The two blood vessels are called the arteries and veins. The
arteries carry blood away from the heart and the veins carry blood back to the heart. The artery and the vein branches out into

smaller vessels called the capillaries. Capillaries are the smallest of the body’s blood vessels; they connect the arteries and

the veins. The capillaries have an important function where the exchange of materials between the cells occur.

* Animals that live in water take in air through their gills instead of lungs. As water passes over the gills of fish, oxygen that is
present in the water is absorbed into the blood vessels through the gills. Carbon dioxide is removed from the blood vessels

through the gills and it gets mixed with the water and flows out the gills.
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Lesson Objectives

By the end of the lesson students will be able
* Understand the circulatory system.
* Understand how blood flows through the

Students are able to:
¢ Explain how different organs such as the heart, blood and
blood vessels works together.

body. » Explain the ways that blood flow through the different types
* Observe the blood flow in a live fish using a of blood vessels.
microscope. * Handle a microscope in the appropriate ways.

* Write their findings on the blackboard.
* Facilitate active students' discussions.
e * Confirm the findings with students.

* Based on their findings, ask these questions as

discussion points

Q:What did you find in the tail fin? (small
bones, tubes, blood)
:In which direction did the bl flow? (The
blood in a tube flows in the same direction.)

Q:Was the thickness of the tubes that the
blood is flowed through different or the
same? (They are different.)

Q:Where was the blood flowing from? (From
the heart)

Q:How does the blood flow through the body?
(The blood flows through the tubes from the
heart to all parts of body.)

* Conclude the discussions.

6 Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today's lesson on the blackboard.

» Ask these questions as assessment:

Q: What is a circulatory system?

Q: What are the two main blood vessels?
Q: How does blood flow in the body?

Q: What is the main function of the blood?

* Ask students to copy the notes on the blackboard
into their exercise books.

Blood flows through tubes to get to the
different pans of our body. These ubes

are called blood vessels. There arg two
types of bood vessels, an artery and a
vein, Artery is tha blood vessel that carmes
blood away rom the heart, Vein is the blood
vassel that carries blood back to the heard
The heart pumgps biocd to the lungs through
ihe arteries, and the blood picks up oxygen
from the lungs. The bood rich in oxygen
flows into the haart through he veins and 15
pumped to all parts of the body through the
anefias

The arleries arg divided into smaller tubes
ard and n tiny blood vessels which

are called caplilaries The capillaras
connact the aferses and velns

The blood in the capillaras passes ha
oxygen to and picks up carbon dioxide

from the cells. A cell is the basic unit

that makes up all living things. Aflar
passing capillanies, blood ows through

ihe veins. The blood in the veins have
litle oocygeen. | enteds the hear and goes
to the lungs again o pass carbon diokide . o e hean ek
10 and picks up oxygen {rom the lungs,
A nebwork of organs such as ihe heart
blood and blood vessats thal transport
auygen and nutriens b and carbon
dicxide from the calls s called a
glreulatory system
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Sample Blackboard Plan

Title:
Circulation of the Blood

Key question:
How does blood flow through the body?

Activity: Observing the blood flow.

Discussion

Q: What did you find in the tail fin?
Q: In which direction did the blood flow?

Q: Was the thickness of the tubes that the
blood is flowed through different or the same?

Q: Where was the blood flowing from?

Q: How does the blood flow through the
body?

Summary
- Blood flows through blood vessels.

« There are two types of blood vessels; an
artery and a vein.

« Artery is the blood vessel that carries
blood away from the heart.

« Vein is the blood vessel that carries blood
back to the heart.

« Tiny blood vessels are called capillaries.

- Blood flows through:
Heart - Lungs - Heart —> Artery
—> All body - capillaries - veins - heart
- Lungs...
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Unit: Chapter : 10. Human Body System: Respiratory Total lesson No: 61 /74

Human System and Circulatory System
Being Topic : 10.2. Circulatory System Textbook page: 149 - 150
Lesson Title Preparation
Lesson nil
6/8 Blood

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson by asking:

Q: How does blood flow in the body? @ (1o Flood pemasuygento thi-cals dnd prcke g carman dlaxkde

Q: What are the two main blood vessels? - '

* Encourage students to think about the blood by (2 ) [’?) :I%‘:Ig:;i blood carry oxygen and carbon
asking: W

Q: What is the blood made of? @ )
Introduce the key question 0 Activity : Components of blood )
How does blood carry oxygen and carbon ' ' '

.. What to Do:

dioxide? e S e e
Activity (35 min.) ' B —— e

* Organise students in pairs or in groups.

* Explain the steps of the activity.

* Allow students to study the picture and the
character in the textbook.

e Have students do the activity.

* Give enough time for students to do their findings.

» Ask students to discuss their ideas in their groups.

0 Discussion for findings (25 min.)

» Ask students to present their findings from their
activity.

* Write their findings on the blackboard.

* Facilitate active students' discussions.

* Confirm their findings with the students
(Continue)

149

Teacher's Notes

Composition of blood: Blood consists of two main components, plasma and formed elements.

Plasma is a clear extracellular fluid. It is a mixture of proteins, enzymes, nutrients, wastes, hormones and gases. It
carries formed elements.

Formed elements are enclosed in a plasma and have a definite structure and shape. Formed elements are erythrocytes,
also known as red blood cells (RBCs), leukocytes, also known as white blood cells (WBCs) and pellets.

Function of Blood: Blood has three main functions, transportation, protection and regulation.

Transportation: Blood transports gases such as oxygen (O,) and carbon dioxide (CO,), nutrients, waste products,
hormones and heat.

Protection: Blood takes several roles in inflammation. For instance, leukocytes or white blood cells destroy invading
microorganisms and cancer cells. Antibodies and other proteins destroy pathogenic substances. Platelets initiate blood
clotting and help minimise blood loss.

Regulation: Blood helps regulate pH by interacting with acids and bases and water balance by transferring water to and
from tissues.
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Lesson Objectives

Students will be able to:

¢ Identify the components of blood.

¢ Understand the characteristics of each blood
particles.

Students are able to:

e List the different components of the blood such as red cells,
white cells, platelets and plasma.

* Describe how red cells, white cells, platelets and plasma

work in blood.

Elpod vessed

Blood carries oxygen, carbon
dicxide, nulrients and waslas in
our body, Blood is made up o
sald and hquid parts. Tha sold
parts of the blood are suspanded
in legueid L
Thee solid parls of the blood yi 5

include red cells, white cells

and platelets. The liqud part

af Ihe blood is called plasma

The red blood cells are dise

shaped and they contain

hasmoglobin. Red blood cells

use the hasmogiobin to carry

oxygen from the lungs through s g -
all parts of the body, = -
Whater blood calls ara an impostan |

Platelet

Rl Blood €

part ol he body's immuna systém
They defend the body against
baciera, viruses and other
infectious diseases

Baieriy T

Platetats help Blood clot in order 1o siop bleeding, 1o heal cuts and other

injuries. Plasma is the main
fed blood cell

Actrcated plateies

camponent of blocd and
msily consists of water
Plasma cames nuinents
and water to the calls and
CAMMiesS away wastes such
as carbon dioxide from
Ther cedlls

- Binod clot
Matetrt

Sample Blackboard Plan

Discussion
Q: How many types of particles did you find?

Title: Blood

Key question: How does blood
carry oxygen and carbon
dioxide?

Activity: Components of blood

Sketch

Q: What are the characteristics of each
particle?

Its characteristics

* Based on their findings, ask these questions as
discussion points.

Q:How many types of particles did you find?
(Three types of particles)

Q:What are the characteristics of each
particle?

1.Red particles (red cells): It is a red-coloured
particle, its shape is like a disc, it has dint,
etc...

2.White particles (white cells): It is a white-
coloured particle, its shape is like a ball, it
has a rough surface.

3.Pink particles (Platelets): It is a white-pink
coloured particle, it’s smaller than other
particles, etc...

e Conclude the discussions.

@ summary (15 min,)

« Ask students to open their textbooks to the
summary page and explain.

« Summarise today's lesson on the blackboard.

« Ask these questions as assessment:
Q: What are the components of the blood?
Q: What are the characteristics of red cells, white

cells, platelets and plasma?

« Ask students to copy the notes on the blackboard

into their exercise books.

Summary
- Blood carries oxygen, carbon dioxide, nutrients and waste

to cells in the body.

- Blood consists of red cells, white cells, platelets and
plasma.

« Red blood cells are disc shaped and they contain
haemoglobin used to carry oxygen to all body parts.

+ White blood cells are an important part of the body’s
immune system.

- Platelets help blood clot in order to stop bleeding, to heal
cuts and other injuries.

« Plasma is the main component of blood and mostly
consists of water. It carries nutrients and water to the cells.
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Total lesson No: 62 / 74
Textbook page: 151 - 153

. Lesson Title
Lesson . Summary and -
- Exercise -
:

_| The naart is an important cegan thal pumes thousands

. af Mres ol trkood 1o & parts of the body.
TIPS of lesson ] Thee Fopcar im aboa 1 S of our Bal and = ocated

ithin thi rib cage 1 the loft of o conirg of the chast

. The Fesaart i made up of lowr chambers called ol and
a Summary (30 min.) - right atrims and Yah and right venincies
* Recap the main learning contents covered in this topic. ]| The atriums mceive blood from ihe Body fnd he Lngs and thir vaniricles pump
. . o] oy Hhes lumgs and The By,
* Base on the main learning contents ask students the
. . | Tres vahves ogren ard coss and help contol the
following questions. mavamant an Atoctian of i niaod ke
© What i he work ofa hear?
© What is the function of a vein and an artery? | Gieuory syssem is a retaors o organs such as h
© What does the blood do in our body? it e AN S e
» Explain and correct the learning contents if they still | oo Tows Miugh many ibes caliod blood vessein 1.1 Tl <t e
h . . gl 1o Eifferent parts al our body s
ave misconceptions. 1, The astioey i8 11 biood vegsel L cires Diood ey Fom B haan
* Verify their understanding with the summary points. 2 The wrein s ha tlood vassel ihar Carries; Blood back 1 tha heart
* Allow students to read aloud the main ideas of the 5] AP s Y o YO (oDt 10 Ay 10 P e
. . . . | Thes bdcod in the capaanies passes tha ceygen bo M oels AR picks Lp caston
topic and then copy into their exercise books. dhcide fram ihe ceds
Blood
] Baood s mads up of solid and lquid parts
1. Thee slid parss of Be DIOO inchude 1ad cads, wiis
cedls mnd plalebin
2. The Bauid par ol ihe Bood M caled plidms.
| Esood cames coygen, CAMDON dionie, MUTeNts and wastos. in our oy 151
e Exercise & Explanation 40 min.) o

* Go through the instructions of the exercise.

* Allow the students to answer questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the it e s W e o 8 R
questions and explain how to solve them using their :;' ;: m;mﬂamw“w” S
scientific understanding and ideas.

O Complels aach senlance wili e oomect wond

14] Red Diood cols contan hat i used 10 cany Daypen

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts 2 Civootis £ Jotir with i COrect i
. . . (4] Wil b thes mama of Bhe parfichs in the blood shown below™
in this topic. el b i e
B Pasma
. Ped blooa celdl
0. Plataiat

() Winech ryepa of biood vessal doas. the Diood rich i auygen liow through?
A Yein
B, Artory
C.Capifarey
0. Call

03 Anpwie 9 Ielkowing question
1] Sam had a bad il He hurl his krss and was Disssdng. Soon his wound
stoppd Bloging, loaveng 4 red keng on tha woursd What kisd of ol in tha
bécod haipesd ho siop B Heading ¥
(%] Diorsacrieg Tha char cH 0l the Laiory Sy esem

QM Lora ran ity 188110 CHICH D 1ige 0 A Dus. Aher she 257 covem ahe wias neathing
ey Explain the reason for her breathing using thir word 'aeygen” in your
aagAanEton

152
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Exercise answers

Ql.

(1) heart

(2) chambers
(3) blood vessels
(4) haemoglobin

Q2.
(1 ©
2 A

Q3.

(1) Platelets

(2) Expected answer
Circulatory system is a group of organs for
transporting oxygen and carbon dioxide to and
from the cells in our body.

Q4.Expected answer
The cells in her body requires more oxygen so
she breathes fast to take in more oxygen and the
heart beats quickly to send oxygen throughout
her body.

Explanation of Science
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the
nature and its phenomena in the world.

* Allow students to ask questions that demonstrate
curiosity about the content in the science extra.

Chapler 10

=Science Extrass

What does the air we inhaled and exhaled
contain?

Lumgs take in cooygean Irom the air and refease carbon doxice as wasie
product. Thare are other gases thal are also inhakes and exhaled.
Almosphenc air, which wo breathe, is composed of the Ioiowing gasas
mulrCgen, Cooypen, Carbon e, waber vapour and other smoll amounts of
gases, Inhaked air by volurma contains nittogen abaul 78%, axygen 21%,
carbon chindoe 0.04% and watar vapour 0.4%. How does the parcentage
changa in gxhaiad air? Exhaled air by volumg contans nitrogen about T8%
gaoygen 16%, carbon dicode 4% and watad vapour 2%

| i irbated Ak
| o Enhalad s
._-.- pu— |

Water Vapour

BT CF DOCyReR . (0T (O ] W VAL,
Ll

wre! awtuaisd ar
a -« § B ¥ I

Pronrtage ] i ke

et &
Exhaiend air contiains less oxygen and mone carbon dewide Chopgen in he
miisd fir 15 tranddred fo (e Blood n the lungs and th Blood cames
aaygen 10 cells in all pars of our body. The cals receve oopgen 10 produce
5 anergy and releasa carbon doxida &8 (ts wasie nte the blood. When 1he
lond come back i tha lungs, cirbon dioxide is mnsterred fom ihe biood
o exhaded i Theralons, exnabed dir comng less agon and man Garban
diooada than inhaled air,

In addion, Mene & mone waSEr vapour in exhaied air than mhaled air
because of the moeshas in the airvays.
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Unit: Chapter : 10. Human Body System: Respiratory System Total lesson No: 63 / 74

Human and Circulatory System
Being Topic : 10.1. Respiratory System / 10.2. Circulatory System ¥P°0K Page: 154 -155
Lesson Title
Lesson

8/8 Chapter Test

Answers to the Chapter Test

Complete each sentence with the correct word.
(1) After exercise, we feel the beat of our __heart on our chest,
(2) Blood flows through blood _vessels  to get to the different parts of

our body.
(3) Blood is made up of _red cells__, white cells, platelets and
plasma.
(4) When we breathe, we take in _oxygen _and get rid of _carbon
dioxide

Qg Choose the letter with the correct answer.
(1) What is the name of the muscle that helps the lungs for breathing

to occur?
@Diaphragrﬂ
B. Nose
C. Alveali
D. Trachea

(2) Which muscle in our body works all the time even when we are
asleep?
A, Bicep muscie
B. Calf muscle
@Hear‘. muscle
D. Cheek muscle

(3) Why is the white blood cell an important part of the body’s immune
system?
A, They allow any bacteria to enter the body
@ThEy defend against bacteria, viruses and other infectious diseases.
C. They transport oxygen to the haart
D. They remove waste from the system

(4) What caused the lime water to turn cloudy?
A, Oxygen present in the inhaled air,

arbr:m dioxide present in the exhaled air.

. Heat present in exhaled and inhaled air

D. Oxygen present in exhaled air

154




Q3

Study the picture and explain how the
diaphragm and the lung work as air is /

taken in and taken out. ! )
(1) What happens to the diaphragm and [“%;
the lungs when we breathe in? ? I,
(Expected answer) When the B 4
diaphragm contracts it moves down
in our chest. This causes our lungs to
become bigger and air comes in our
lungs and we inhale.

(2) What happens to the diaphragm and the lungs when we breathe
out?
(Expected answer) When we exhale, the diaphragm relaxes and it
moves up toward the lungs. This causes our lungs to become smaller
and air is forced out of our lungs.

(1) There are two types of blood vessels; an artery and a vein.
What are the functions of the artery and the vein?
(Expected answers) An artery is a blood vessel that carries blood
away from the heart. A vein is the one that carries blood back to the
heart.

(2) How does your pulse rate change before and after an exercise?
Explain why.
(Expected answer) During exercise, more oxygen are necessary for
our muscle, so blood must carry oxygen to the muscle faster than
when the body is resting. To meet these demands, the pulse rate
increases.
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Strand : PHYSICAL SCIENCE
Unit : MATTER

Chapter 11. Mixtures and Solutions

Chapter Objectives

Students will be able to understand
different types of mixtures and the ways
by which mixtures can be separated, and
understand that solutions are types of
mixtures where one or more substances
are dissolved into water and its properties.

Topic Objectives

11.1 Mixtures

Students will be able to;

Classify the different objects into
substances and mixtures.

« Describe the combination of three
states of substances as different types
of mixture.

Explain that filtration is a method for This picture is from the chapter heading of the textbook
separating solid from quuid by using a showing a coloured liquid being poured into another liquid.
filter.

« Explain that evaporation is a method
for separating solid from liquid by
evaporating all the liquid from the
mixture.

11.2 Solutions

Students will be able to;

+ Describe that solutions are mixtures + Explain that the amount of substances
where two or more substances are dissolved in water depends on the
dissolved into water evenly and these amount of the water and temperature of
particles cannot be seen. the water.

State that when a substance is
dissolved in water, its weight does not
change.
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Related Learning Contents

The learning contents in this chapter connect to the following chapters.

Grade 3 Grade 4 Grade 5 Grade 6
- Properties of Matter } - Properties of Matter } - New Matter } - Mixtures and
- Matter Change - Three States of Solutions
Matter

Prior knowledge for learning this chapter;
+ Matter can change physically and chemically.

+ Matter can be solid, liquid or gas depending on its temperature.
+ A mixture is a matter that is made up of two or more substances.

Teaching Overview

This chapter consists of 11 lessons; each lesson is a double period.

Content standard | Textbook

Topic Lesson No. Lesson Title and Key Question .
in syllabus page number

Mixtures and Substances
1 What is a mixture? 157 - 158

Types of Mixtures

2 What types of mixtures are there? 159 -160
11.1 Mixtures 3 Separating a Mixture 1 o 161 - 162
How can we separate sand from water in a mixture?
4 Separating a Mixture 2 . . 163 - 164
How can we separate salt from water in a mixture?
5 Summary and Exercise 165 - 166
Mixtures and Solutions
6 What is a solution? 6.2.5 167-168
Weight of Solution
7 What happens to the weight of a substance in a 169 - 170
solution?
11.2 Solutions 8 Amount of Substance Dissolved in Water 1 171 - 172

How much of a substance can dissolve in water?

Amount of Substance Dissolved in Water 2
9 How can we dissolve more substance without 173-174
changing the amount of water?

10 Summary and Exercise, Science Extra 175-177

Chapter Test 11 Chapter Test 178 - 179

147




Unit: Chapter : 11. Mixtures and Solutions Total lesson No: 64 / 74
Matter Topic : 11.1. Mixtures Textbook page: 157 - 158

Lesson Title Preparation

Mixtures and
Substances

Lesson Flow

o Introduction (5 min.)
¢ Recap Grade 3 lesson on ‘Observing a Mixture’

Q:What happens if one or two different kinds of

matter are put together? When one or two
kinds of matter are put together they form a

pictures of mixtures and substances

Lesson
1/11

g

Mixtures

&

1

11 Mixtures and Substances

mixture. 0 A mixture is something made of two or more kinds of matter but
Q:What are some examples of such matter? do you know what a mixture is? How are mixtures made? What
Coffee with milk and sugar, orange juice, fried propertias do mixtures have?
rice with vegetables. (2 0 () Whatis a mixture?
\_“:_.’.ﬂ

* Encourage students to think about what is a

mixture and what is it made of. = h
elntroduce the key question (3] Q Activity : How are mixtures made? |
Wh_at.is a mixture? a0 Tio:
€) Activity (35 min,) T S
* Put students into their working groups. fiphuscen el e

¢ Explain the steps of the activity.

* Adpvise students to refer to the picture in the
activity for their investigations.

* Ask students to do the activity. 6 tahle

* Facilitate students writing their ideas and assists if (4] e
necessary.

* Have enough time for the students to do their
findings through the activity.

¢ Ask them to share their ideas in their groups.

o Discussion for findings (25 min.)
* Let students present their ideas from the activity.
e Write their findings on the blackboard.
(Continue) \ : ¥

| =¥

Teacher's Notes

» 'Mixture and Substance' is once taught in lessons of 'Observing Mixture' and 'Separating Mixture' in Chapter 2, Grade
3. It is a must to review the lesson prior to this lesson. Particularly '"Teacher’s Notes' for these lessons provides you key
scientific concepts about mixture and substance as follows;

Matter is divided into two categories such as 'Pure matter' and 'Mixed matter'. 'Pure matters' are further divided into
'Element' and 'Compound' and 'Mixed matters' are broken into 'Homogeneous' and 'Heterogenous' mixtures.

* Result examples for this activity are summarised in the 'Sample Blackboard Plan' on the right. It mainly describes
food. However, the discussion should not be limited to food only. Guide the students to pay attention on anywhere of
the picture. For instance; soil may contain sand, clay, worm and compost. A table is made of wood, iron and nails. A
river may contain fish, crabs, shrimps, eel, stone, dead plants (twigs, leaves etc..). It is important to recall more prior
knowledge learned in science lesson so that students can link and consolidate the knowledges effectively.
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Lesson Objectives

Students will be able to:
¢ Identify what makes up a mixture.
* Explain the differences between

Students are able to:
* State that different materials or substances make up a mixture.
¢ Describe how substances and mixtures are different.

substances and mixtures.
¢ Communicate their ideas with others.

* State their opinions to classmates.

* Facilitate active students' discussions.

* Confirm students’ findings and state that all
mixtures are made up of two or more matter
mixed together.

* Based on their findings, ask these questions as
discussion points.

Q:How many kinds of mixtures did you find in
the picture? (Answers will vary.)

Q:What are the mixtures made up of? They
were made up of more than two kinds of
substances.

Q:What are the ingredients or materials made

] of? (They are made of only one kind of

matter.)

iy Q:Can you guess how mixtures and

ingredients/materials are different? (It
depends on students’ answers.)

* Conclude the discussions.
e Summary (15 min.)

* Ask students to open their textbooks on the
summary page and explain.

e Summarise the today's lesson on the blackboard.

* Ask these questions as assessment:
Q: What is a substance?
Q: What is a mixture?
Q: Name four ingredients or substances which

are used to make up a mixture.

* Ask students to copy the notes on the blackboard

into their exercise books.

(5]

Matter can be classified as solid, iquid or gas. Matter
can also be classified as a substance of a misure.

A gubstance is one kind of matier with cartan
properies. A substance is made o only one knd

of matter. The colour, texture, smell and taste of

all the partickes in a substance is the same. For
example, sah is a substance. Sall is made of ona
kind of matter. It does not contain any

ather kinds of matler. Whean we taste

salt, it always tastes salty, Every part |
af the salt is the same colour. Water, |
axygen, salt and gold are examples of

subslanses

A mixture is a matter that is made up

of two of more substances thal are combined physically, Sea water, soil

and blood are examples of mixtures, Making a mixture résults in a physioal
change. For exampla, sand, C|=.'I.y' and pebbles are combingd to make a soll
mixture, but sand is shil sand and clay is still day, The physical propertias of
each substance in the soil mixture do not ch ange

Soil {maciura)
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Sample Blackboard Plan

Title:
Mixtures and Substances

Key question: What is a mixture?
Activity: How are mixtures made?

Discussion
Q: How many kinds of mixtures did you find
in the picture?

Summary
« A substance is one kind of matter with

certain properties. It is made of only one
kind of matter.

« The properties in a substance is the same.

- Water, salt and gold are substances.

- A mixture is a matter that is made up of
two or more substances that are
combined physically.

» Sea water, soil and blood are examples of
mixtures

Q: What are the mixtures made up of?

Mixtures | Ingredients or materials

Q: What are the ingredients or materials
made of?

Q: Can you guess how mixtures and
ingredients/materials are different?
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Unit: Chapter : 11. Mixtures and Solutions Total lesson No: 65 / 75

Matter Topic : 11.1. Mixtures Textbook page: 159 - 160
Lesson Title Rreparation
Lesson water, salt, sand, cooking oil

2/11 Types of Mixtures

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson by asking:

o Types of Mixtures

. Mixtures are everywhere. A salad is a mixture. An ocean is also
. ? ‘.
:What !S a su.!bstance * a mixture. Are salad and ocean the same mixiures? How can we
Q:What is a mixture? classity these mixtures?

* Encourage students to think about the different
types of mixtures by asking the key question.
@ Introduce the key question

"
Wh_at_t es of mixtures are there? 9 @ Activity : Different types of mixtures
eActlwty (35 min.)

* Organise students into small groups. What We Need: - . —=
(=) 1 1 i . I

¢ Explain the steps of the activity. Whattnnu el -
* Have the students draw the table into their 1. Giriw a table Tike 1he 6re —
exercise books. shrwn balow
Ask students to do the activity. Tt suibatances Thes states
Remind students of the safety rules while
investigating.
Check students’ activities and if necessary guide
them towards their findings. _ A bkt el el
* Give enough time for students to do their findings. pou ehese and theil SLates i thi
Ask the students to discuss their results in their ' \
groups.
Discussion for findings (25 min.)
* Ask students to present their findings of the
activity.
* Write their findings on the blackboard
(Continue) o

(2 @:J What types of mixtures are there?

i
/
: &

15%

Teacher's Notes

Tips for the Activity

* For this activity students can freely choose any of the substances given to make up a mixture, for example oil and salt can
be a mixture.

* A mixture can involve two or more substances of the same phase (state) or different phases. The textbook introduces (1)
Solid-Solid mixture, (2) Liquid-Liquid mixtures, (3) Solid-Liquid mixtures and (4) Gas-Gas mixtures. In addition, we have
different types of classification of mixture - 'homogenous' and 'heterogeneous' mixtures as explained in 'Teacher’s Notes'
for the lesson 'Separating Mixture' in Chapter 2, Grade 3. Homogeneous mixture is uniform in composition, whereas
heterogenous mixture have a non-uniform composition. In this classification, the samples in this activity can be grouped as
follows;

- Homogeneous mixture: salt and water, air (nitrogen, oxygen, carbon dioxide and water vapour)
- Heterogenous mixture: sand and salt, sand and water, sand and oil, salt and oil, oil and water.

* Comparison between “salt and water” and “salt and 0il” is a good example to understand the difference of homogenous
and heterogeneous mixtures (salt doesn’t dissolve in oil - heterogeneous). Use these examples for further discussion if you
have an extra time.
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Lesson Objectives

Students will be able to:

¢ Identify the different types of mixtures.

* Name the different types of mixtures.
e Mix different substances to make a
mixture.

Substances are matter. They can be n the states of a solid, iquid and gas
Mixtures are combinations of three slates of substances. Thare are many

ditferent types of mixiures: Solid-Solid
mixture, Liquad-Liguid mixture, Solid-
Liguid mixture, Gas-Gas mixiure and
Gag-Liguid mixture. The following are
soma examples of the different ypes of
mixtunas

This type of mixiure consists of bao or
maore different salid substances such
as rocks, The rock is made of several
different kinds of minerals. They are all
sohds

This type of mixture consisls of bwo or

mare different liquid substances such as i

a mixfure of vinegar and watar and
a mixture of oil and water \Vineqar,
waler and oil are all liquids
Solid-Liguid Mixtures

This type of mixiure consists of solid
and liquid substances such as a
mixture of sand and water and salt
and water. Sand and salt are solids
but water is HI'|'.JII:.'-

Gas-Gas Mixtures

This type of mixture consists of different -
gases. For examphe air, Air s mostly madea ypeso
of gases such as nitrogen, carbon dioxide,

Qaynen and water vapour

Dy sy oo of arey

Students are able to:

* State the different types of mixtures based on the combinations
of the three states of matter.

 List some examples of the different types of mixtures.

* Show interest in making different mixtures.

* Facilitate active students' discusions.

* Confirm the findings with the students.

6 * Based on their findings, ask these questions as
discussion points.

Q:Which two substances did you choose to
make the mixture? (Sand+salt, sand+water,
salt+water, water+oil, oil+sand, oil+salt)

Q:What were their states? (solid+solid,
soild+liquid, liquid+liquid)

Q:How many combinations can you make with
the four substances to make a mixture? (3
combinations)

Q:Are there any other combinations of
mixtures? (Yes. They are:solid+gas,
gas+gas, liquid+gas)

* Conclude the discussions.

@ summary (15 min,)

* Ask students to open to their textbooks on the
summary page and explain.

e Summarise the today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What are mixtures?

Q: In what ways can mixtures be done?

Q: What are some other ways that mixtures can
be done in everyday experiences?

* Ask students to copy the notes on the blackboard
into their exercise books.
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Sample Blackboard Plan

Title: Discussion Summary

Types of Mixtures Q: Which two substances did you « Substances can be in the states of a solid,
Key question: choose to make the mixture? liquid and gas.
What types of mixture are there? « Mixtures are combinations of three states
Activity : Different types of mixtures of substances. . .
Results: « There are many different types of mixtures:
- Solid-Solid mixture
- Liquid-Liquid mixture
- Solid-Liquid mixture

Q: what were their states?

Substances or Their states
materials After mixing

Q: How many combinations can you
make with the four substances to make a
mixture? - Gas-Gas mixture and

Q: Are there any other combinations of
mixtures?

- Gas-Liquid mixture
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Unit: Chapter : 11. Mixtures and Solutions
Matter Topic : 11.1. Mixtures
Lesson Title
Lesson
3/11 Separating a Mixture 1

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson.

Q:How can the different types of mixtures be
made?
:Give some examples of different t
mixtures.

* Show a picture or a real mixture and provoke
students to think about how to separate the
mixture. Ask:

es of

:How can w arate this mixture?

9 Introduce the key question
How can w rat nd from water in
mixture?

eActivity (35 min.)

* Prepare fine sand to be used for the activity. (Wash
and dry it for some time prior to the lesson.)

* Put students into their groups.

» Explain the steps of the activity.

* Emphasize on safety rules for using a cutter knife.

* Assist the students to set a filter.

* Ask the students to do the activity and record their
observations.

¢ Ask them to discuss their results in their groups.
Discussion for findings (25 min.)

0 Ask students to present their results from the

activity.
(Continue)

Teacher's Notes

Tips for the Lesson

o @\J :?x‘:uaraer‘; we separate sand from water in a

(3]

Total lesson No: 66 / 74
Textbook page: 161 - 162

Preparation

glass, a mixture of sand and water, plastic
bottle, cutter knife, cloth and rubber band.

<1 Separating a Mixture 1

A mixture of rice and kidney beans in a bowl can be separated easily
bvy picking them out by hand. How about a mixtura of water and
sand? Can you separate them by picking them out?

il Ny
Activity : Separating a mixture of water
and sand y.
What We Need: S
@ glass, a mixture of sand and waber
plasthic bottla, cutter knila, cloth, nabber A -
b ——— !

What to Do:

* The water goes down to the bottle after the filtration is not so clear as shown in the diagram in the textbook. It is
usually still brown, because the cloth filter cannot stop tiny sand particles.

* Students might expect to have very clear water, encourage students to understand the function of filtration by focusing

on the colour of water. It must be more bright or transparent than before.

More information about Filtration

» Filtration is a physical process which separates solids from fluids (liquids or gases) by adding a medium through
which only the fluid can pass. The fluid that passes through is called the filtrate. 'Heterogeneous mixtures' are more
obviously mixtures to be applied for the separation than 'Homogenous mixtures'.

* For instance, filtration can separate salt in oil since salt is not dissolved (heterogeneous mixture) however, it does not

separate salt dissolved in water (solution = homogenous mixtures).
* Evaporation and distillation are applied to separate homogenous mixture (evaporation is taught in next lesson).
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Lesson Objectives

Students will be able to:

¢ Describe how mixtures are separated.

¢ Understand why sand can be separated by
filtration.

* Show their eagerness in investigation.

Students are able to:

» State how to separate a mixture in a way of filtration.

¢ Explain the reason why sand can be separated by filtration
by relating to the size of particles.

* Participate actively in the investigation actively.

* Write their results on the blackboard.
* Facilitate active students' discussions.
¢ Confirm the results with the students.
- Based on their findings, ask these questions as
W found out that in the funnel, discussion points.
sand remained on the cloth but QWhy did water in a mixture drop to the
WM CORClnEl a1 the:woliom bottom of the bottle? (Because the size of
al ihe plashe boltle .
the water particles are too small so they can
pass through the cloth.)

Q:Why did the sand remain behind the cloth?

(Because the size of the sand particles is
too large so they cannot pass through the
cloth.)
:What kind of physical property was applied
to separate the mixture of water and sand?
(The size of the particles of the substances.)

* Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

e Summarise the today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: What is the method used to separate the
mixture of water and sand?

Q: What kind of physical property of substances
was applied in filtration?

* Ask students to copy the notes on the blackboard
into their exercise books.

? sion

Think about the fuilu‘wing queatluna based on ycu.lr result.

ch Tl v i

What kinds of
Pinsical peopseios

can you remember?

(5]

Mixtures can be separated acconding 1o the ditferent physical proparties of

subslances. The proparty o separate water and sand is "size’. Tha particles
of walar are 5o small that they can pass throwgh the choth But the particles
of sand ane oo lange 1o pass through the cloth and remain in tha cloth

The method for separating a sabd from a liquid by using a filter is catled

filtration
®- 9" o ' @
L ]
9:9°.0
..n.-.l|. __-ir- ’-.-"-t’
[ ]
-]

Frartdps ..-l - e
= ]
L ]

of .\--ll-: "-.__
T
a T = -
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Sample Blackboard Plan

Title:
Separating a Mixture 1

Key question:
How can we separate sand from water in a

mixture?

Activity: Separating a mixture of water and
sand

Record your observation (Result)

Discussion
Q: Why did the water in a mixture drop to
the bottom of the bottle?

Q: Why did the sand remain behind the
cloth?

Q: What kind of physical property was
applied to separate the mixture of water
and sand?

Summary

- Mixtures can be separated according to
different physical properties of substances
such as the size.

- A method for separating a solid from a
liquid using a filter is called filtration.
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Unit: Chapter : 11. Mixtures and Solutions
Matter Topic : 11.1. Mixtures
Lesson Title
Lesson
4/11

Lesson Flow

o Introduction (5 min.)
¢ Recap the previous lesson by asking:
Q:How are mixtures separated?
Q:What is filtration?
Q:What name is given to the material used in
separating solid from liquid?

* Encourage students to think about other ways of
separating mixtures. Ask the question:

Q:Can saltwater be separated by filtration?

9 Introduce the key question

How can we separate salt from water in a
mixture?
eActivity (35 min.)

* Organise students into small groups.

* Explain the steps of the activity.

* Remind students about the safety rules when
handling the hot water.

* Facilitate Stepl and students record the result.

* Ask students to carry out Step 2 and ask them to
record their results.

* Assist and facilitate students’ findings if necessary.

* Ask them to share their results in their groups.
Discussion for findings (25 min.)

* Ask students to present their results from the
activity.

* Write their results on the blackboard.
(Continue)

Teacher's Notes

Separating a Mixture 2

Total lesson No: 67 / 74
Textbook page: 163 - 164

Preparation

a mixture of salt and water, burner, empty
tin-can

Separating a Mixture 2

A mixture of water and sand can be separated by filtration. How
about a mixture of water and salt? Can it also be separated by
filtration?

2 (P

y How can we separate salt from water ina
&/ mixture?

Activity : Separating a mixture of water

and salt y.
= @

[

What We Need:

funnel with filser (cloth) from Lesson

Be caretul when handing B
haot chiscts

* The term evaporation is used as a method of separation in this lesson. However, evaporation is more commonly used when a
liquid substance becomes a gas. When water is heated, it evaporates. The terminology should be used appropriately to avoid

confusion.

163

* As briefly explained in the previous 'Teacher’s Notes', evaporation separate substances of homogeneous mixture. It uses heat to

separate the components of a liquid and/or gas.

* In salt solution, the water particles (molecules) keep the salt particles from rearranging themselves back into salt crystal. Salt
particles are carried throughout the solution surrounded by water particles. As the water evaporates less and less water particles
are present to keep the salt particles apart. The salt therefore recrystallizes and can be collected.

 Traditional salt industry uses this method to take salt out from sea water for cooking (However, modern salt industry applies

more effective method now a days.)
SAFETY:
* Be very careful when using a match to light the stove.

* Always use a piece of cloth or tong to hold the heated tin-can.
* Do not look directly into the heated tinned of saltwater (mixture).
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Lesson Objectives

Students will be able to:

¢ Describe how to separate saltwater.

¢ Understand why salt can be separated by
evaporation.

* Show their eagerness in investigation.

We found out that when the maxiure
of water and salt was poured infa
ihe funnel, salt did not remain on the
cioth, But when the mixiure of waled
and salt was haaled, all the lquid in
1he lin-can evaparated and a white
substance remained

Think about the following questions based on your result.

T W At the sall ferain on e cloth?

How do wee idenbdy
s propsetios of

rriatbe?

Salt in a mixture of water and sall cannot be separated by

Iiflration. This is because the paricles of sall in water are 100 small and can

pass through the filter (cloth). Salt in water can be separated by boiling sait

waler unhl afl the waler has evaparaled. A mathod for separating a solid in a

mixture from a liquid s called evaporation. For exampe, whan the mixiure °
of walar and salt in the in-can was healed lor some Gme, all the water

avaporated as water vapour and sall was el behind

Wiy b youl Thini. 50

Students are able to:

¢ State how to separate saltwater in a way of evaporation.

¢ Explain the reason why salt can be separated by evaporation
by relating the physical properties of salt.

* Show curiosity to find the way to separate saltwater.

* Facilitate active students' discussions.

* Confirm the results with the students.

* Based on their findings, ask these questions as
discussion points.

Q:Why didn't the salt remain behind the cloth?
(Because of its particle size. It is so small
that it passed through the cloth.)

:‘What was the white substance that
remained in the tin-can? (Salt)

Q:Why do you think so? (The colour was still

white as well as the taste was salty.)
Q:Why did the salt remained in the tin can?

(The salt cannot be evaporated in the air.)
* Conclude the discussions.

Summary (10 min.)
* Ask students to open their textbooks to the
summary page and explain.
Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What is evaporation?
Q: Why cannot we separate saltwater by

filtration?
Ask the students to copy the notes on the
blackboard into their exercise books.

aapcatied

Whor sall watar s heatesd, waler |$.|.| remains afler al had the viles |

| avaporates
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Sample Blackboard Plan

Title: Separating a Mixture 2
Key question: How can we separate salt
from water in a mixture?

Activity:

Separating a mixture of water and salt

What happened to the mixture?

After
filtration

After
heating the
mixture

Discussion
Q: Why didn’t the salt remain behind the
cloth?

Summary
« Salt in a mixture of water and salt

cannot be separated by filtration
because the particles of salt in water

Q: What was the white substance that
remained in the tin-can?
Q: Why do you think so?

Q: Why did the salt remained in the tin
can?

become so small that they pass
through the cloth.

- Saltin water can be separated by
heating salt water until all the water
has evaporated.

» A method of separating a solid in a
mixture from a liquid is called

evaporation.
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Lesson Title

Summary and
Exercise

Lesson
5/11

ec0cccccccccce

Tips of lesson

ﬂ Summary (40 min.)

* Recap the main learning contents covered in this topic.

* Based on the main learning contents ask students the
following questions.

© What is a mixture?

© What is a substance made of?

@ In what ways can mixtures be separated?

* Explain and correct the learning contents again if they
still have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (40 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Total lesson No: 68 / 74
Textbook page: 165 - 166

Mixlures and Substances

| Matiar can bo dassfied a5 & subsiance of & mixiun

] Asubstance is made up of onty oo kind of matier
_'_j Ao mbctune 88 knd ol matber Ihal s mace up ol two or mcee subslances

Emiirgies of sutmlancas Exampiles ol mataes

o) 98 2

Types of Mixiures

| Modunes an combinasons of heee siahes of subsiances; soéa kquad and pas

Sﬂqﬂdmlemdmm Sobd-bguid manEe Gog-gas matung
Thia fype of medurn | Tres fype of mistore | Thes bypo of mofee The T of macur

congisinof fen o | conmsim ol woor | consisis of sokd and | conaials of Gifieest
moew differeni soid | mose dffarent kpad o wobalaros PR
nbdinnce subsmanced Eg E g The ar e
Eg Rah Eg Minen of esl aed | Broathe @ made i
diriure of o e L ol afarand gasay

Separating a Mixture 1 and 2

__J Modures can b sepansied sooording ho B dissent physical propariss of
Sublaned that Py &0 mbto uf ol

_| Firation is & method i sepanatng sobd from kouid by using o hter,

_| Evapoeation i @ method fo separating e i
aold troen o bpuid by evnporaling all e i g s -
Bquid from T mixiung [ yiperatian

_1 S in warter cannol be separaiod by
Blirason This is because the padicies of sl o walsr ane 100 small and can pass
Ewougn T ey, Sal i waler Can Do separased by vaporaton

1. Complate eath seridence with the comec] woed
145 & 5 Made U of Te oF MORe SLNSAncHE Mal arg physicaly
combined

12y Liguic-faquid mistuem comssis of b oF mom difernt
sulsianoes.

137 Tng mapthod for Sepanling soi bom & Gusd Iy svaporasng 81 the haqukd nom
thes mmiture s Y

22 Choosn ther lefer will T DOTECT answer.
(1) Wrich of the blowing is an examphs of & solid-igud moee?
A Aock
B. Sugai walet
2. ¥ates
O dir

21 Wi Funppens whsn Saf desobaes i waler Y
A Tha pasiicies can o claary sean
B. St parlicles ans macthve or wodk.
G Thar pariicios cannol b sae
O beocemins 8 bowd

O Ansar M Ipfoweng question
Sty figues {1} Bne (i) B on T ight
Shirley dissohoed two beaspoons of sugar in LB S L
warnt, \Which mathod i) oF (i) will shas s 80
separnin the sugar from the watar? f "

O Samuel e B Sepeeate mud from wated by Titeation, [t e Squld afier passng
gt this iler is s8] brown in colour. Explain sty ths mud wates cannot be
weparaned Dy Wraton




Exercise answers

Ql. Q3. Expected answer

(1) mixture She should use evaporation method (ii).
(2) liquid

(3) evaporation
Q4. Expected answer
Some particles of mud in the mud water are so
Q2. small that they can pass through the filter. That
H B is why the filter cannot stop all the particles of
2) C mud and the liquid after passing through the
filter still contains particles of mud.
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Unit: Chapter : 11. Mixtures and Solutions Total lesson No: 69 / 74

Matter Topic : 11.2. Solutions Textbook page: 167 - 168
Lesson Title Rreparation
Lesson two drinking glasses, water,
6/11 Mixtures and Solutions salt, sand, spoon

Lesson Flow

o Introduction (5 min.)
* Revise the previous lesson. Ask:

Q:How are the methods for separating a

mixture different from filtration and

evaporation? Mixtures and Solutions
How can salt be separated from water in a 0 In the last topic we studied about mixtures, We are now going 1o look

mixture? at special types of mixtures, called solutions.

* Encourage students to think about special type of —
mixtures by introducing the key question. 9 f\?} What is a solution?

Introduce the key question

g

Solutions

=
What is a solution? @ Activity : Comparing mixtures |
€) Activity (35 min,) (3 g
* Organise the students into small groups. What We Need: ]
« Explain the steps of the activity and ask them copy fm 3 tnDc:a bt E
the table for recording their findings. t. Draw a tabie like the one shawn ) '

Refer students to what the character is saying for bl

their investigations. Ty
Have students do the activity. A mixtute of water ard sa
Facilitate each group activity and assist where > Pour the same amaunt of water ino 1
necessary.

* Give enough time for students to do the o
experiments. ‘ SR O
Ask students to discuss their findings with their A

groups. i — -
o Discussion for findings (25 min.) Sond
* Ask students to present their results from the

activity. ;
¢ Write their results on the blackboard. 167
(Continue)

Wi ohEevalion

Hiowy are

they wmilar

Teacher's Notes

What is a solution?

* A solution is a specific type of mixture where one substance is dissolved into another. A solution is the same, or uniform,
throughout which makes it a homogeneous mixture.

A solution has certain characteristics:

e It is uniform, or 'homogeneous', throughout the mixture.

* It is stable and doesn't change over time or settle.

* The solute particles are so small they cannot be separated by filtering.

* The solute and solvent molecules cannot be distinguished by the naked eye.

e It does not scatter a beam of light.

Example of a Solution

Saltwater, cola or vinegar are the examples of a solution. They are mixture of water and other substances such as salt, sugar or

acids. You cannot see the particles of them.

Parts of a Solution

* Solute - The solute is the substance that is being dissolved by another substance. In the example above, the salt is the solute.

* Solvent - The solvent is the substance that dissolves the other substance. In the example above, the water is the solvent.
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168

Lesson Objectives

Students will be able to: Students are able to:

e Define the word solution. ¢ State the definition of solution.

e Compare a mixture of sand and water with a ¢ Explain the difference between a mixture of sand and water
mixture of salt and water. and a mixture of salt and water.

e Communicate their ideas with others.

£ =2 £ ?
We found out that sand particles
could be sean the in ihe matura

of sand and water, but salt

S —

particles could not be saen in -ﬂ'

ihe salt and water michure e ) |
——

@ oo

Think about the following queatlunﬁ based on your result.

Wil happanad 1o tha rmixt

They are both
mixtures! But, how
s hay differenti

A golutlon is a modure whare one or more substances are dissolved evenly
inlo anothar substance. Solutions have tha same propedies throughout the
mixture. To diggalve means o mix complataly by saparating inlo particles
ihat cannal be seen. For exampla, sall-waler is a solution. Whan we mix sall
and water, we can make a mixture of salt and
waler

The salt particles in salt-water cannot be seen
becaese the paricles ol sah become o small
and they spread evenly in the waler, Bul
when we mix sand and waler the sand seflles
at the boltom. The sand does not dissolve
into the water. The mixiure of sand and waler -
s nol a solulion, Soda, air and gasolme arg oo
exampies of sclutions

Sample Blackboard Plan

Title: Discussion

(5]

» Express their ideas actively during discussion.

¢ Facilitate active students' discussions.

¢ Confirm the result with the students.

* Based on the their results, ask these questions
as discussion points.

Q:What happened to the mixture in each
glass? (In the mixture of sand and water,
sand did not dissolve in water instead
settled at the bottom of the glass. In the
mixture of salt and water, salt dissolved in
water and it disappeared.)

Q:When we mixed salt with water, it

disappeared. Where has the salt gone?
(The salt dissolved in water, the salt has

gone somewhere, the salt disappeared, etc)
* Conclude the discussions.
Summary (15 min.)
* Ask students to open their textbooks to the
summary page and explain.
e Summarise today’s lesson on the blackboard.
* Ask these questions as assessment:
Q: What is a solution?
Q: How are a mixture of sand and water and a
mixture of salt and water different?
Q: What does the word of 'dissolve' means?
* Ask students to copy the notes on the blackboard
into their exercise books.

Summary

Mixtures and Solutions Q: What happened to the mixture in each + A solution is a mixture where one or more

?
Key question: glass?

What is a solution?
Activity: Comparing mixtures

Your observation

A mixture of
water and
sand

A mixture of
water and salt

substances are dissolved evenly into
another substance.

« A solution has the same properties
throughout a mixture.

- Dissolve means to mix completely by

Q: When we mixed salt with water, it separating into particles that cannot be
disappeared. Where has the salt gone? seen.
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Unit: Chapter : 11. Mixtures and Solutions Total lesson No: 70 / 74

Matter Topic : 11.2. Solutions

Lesson Title
Lesson

7/11 Weight of Solution

Lesson Flow

o Introduction (5 min.)

Recap the previous lesson. Ask:

Q:What is a solution?
Q:How is a mixture of sand and water and a

mixture of salt and water different?

Q:What does the word of 'dissolve' means?

Encourage students to think about the weight of
salt when it is mixed with water by asking;

Q:When salt is mixed with water, it seemed to

disappear, how about its weight?

9 Introduce the key question

What happens to the weight of a substance in

a solution?

e Activity (35 min.)

Organise the students into groups.

Explain the steps of the activity.

Ask students to predict what will happen to the
weight of a substance in a solution.

Refer students to the diagram below the activity to
help facilitate the activity.

Have students carry out the investigation and
record their results in the table.

Check students' activity and if necessary guide
them towards their results.

Ask them to share their results in their groups.

0 Discussion for findings (25 min.)

Ask students to present their results from the
activity. (Continue)

Teacher's Notes

Textbook page: 169 - 170

Preparation

glass, water, salt, paper, scale.

1) Weight of Solution

When salt is mixed with water, the salt in the salt-water seems to
disappear. How about the waight of the salt? Does the weight of salt
also disappear?

o E )

-
e Activity : Measuring the weight of salt
in salt-water

What We Need:

& glass, water, sall, paper
sCale

What to Do:

Tetal arnount of waight

Batore desohang salt in waler
After dissoiving salt in wates

In a solution sometimes a solute does not cease to exist when it dissolves. If the water in the solution is evaporated, the

solute is left behind. The total mass stays the same during dissolving. For example, if 1 g of salt is dissolved in 100 g of

water, the mass of salt solution formed is 101 g (1 + 100). This is called conservation of mass.

Tips for the Activity
* Guide students well to measure weight of salt and water by referring to the Science Toolbox 'How to use a digital scale'.

* Answers provided on the blackboard plan are just examples; most importantly the weight of the substance dissolve in

water should be equal to the sum of the weight of water and a substance to be dissolved.
* When measuring after dissolving salt in water, make sure to include the piece of paper too on the scale as shown in the

textbook.

160

16%



Students will be able to: Students are able to:

¢ Realise that the weight of substance does not * Describe that the weight of substance does not change
change before and after dissolving. before and after dissolving in water even if it looks

¢ Explain the relationship between the weight disappeared.
of solution with the sum of water and the « State that the weight of solution is equal to the sum of water
substance dissolved in water. and the substance dissolved in water.

e Write their results on the blackboard.
e Facilitate active students' discussions.

« Confirm the result with the students.
* Based on the students’ results, ask these
W found out that the total amount of weight before and after dissoiving salt questions as discussion points.
k- water. il ot change Q:What was the total amount of weight before
sample of the resul ) dissolving salt in water? (100 grams)

:What was the total amount of weight after

dissolving salt in water? (100 grams)
Q:What happened to the weight of the salt

before and after it is dissolved in water?

2=

- (The weight of the salt before and after it
was dissolved in saltwater does not
} change.)
:53-::;-, Discussion ¢ Conclude the discussions.
- @ summary (15 min,)
Think about the following questions based on your result. « Ask students to open their textbooks to the
. ¥ s i 1] amount o weight befoe casoiing &bt water? summary page and explain.

« Summarise today’s lesson on the blackboard.
« Ask these questions as assessment:

6 Q: What happened to the weight of solution

before and after dissolving salt in water?

When a substance is dissolved in water its weight does not changa Q: What can you say about the relationship
Thiaweight af a.solubion ek ol s among the weight of a solution, water and the

18 @qual 1o the sum of . .
i substance dissolved in water?
e weight of water

it i ey « Ask students to copy the notes on the blackboard
dissolved. A substance + — into their exercise books.

dissodvad in water canno

be sean bul it actually

exisis in '!h-E sodulion

170

Sample Blackboard Plan

Title: Discussion Summary

Weight of Solution Q: What was the total amount of weight + When a substance is dissolved in water its
before dissolving salt in water? weight does not change.
+ Weight of a solution is always equal to the
Q: What was the total amount of weight sum of the weight of water and a
after dissolving salt in water? substance to be dissolved.
+ A substance that dissolves in water cannot
Q: What happened to the weight of the salt be seen but it is always present in the

Totgl}?tmount of || before and after it is dissolved in water? solution.
weig

Key question: What happens to the weight
of a substance in a solution?

Activity:

Measuring the weight of salt in salt water.

Before dissolving salt
in water

After dissolving salt in
water
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Unit: Chapter : 11. Mixtures and Solutions Total lesson No: 71 / 74
Matter Topic : 11.2. Solutions Textbook page: 171 - 172

Lesson Title Preparation

Lesson - Amount of Substance

Dissolved in Water 1

Lesson Flow

_ _ Amount of Substance
@ introduction (s min) Dissolved in Water 1
* Review the previous lesson. Ask:

. . . Salt can be dissolved in water, but what will happen if we keep
Q:What happgn to .the welg. ht of solution before adding more salt? Wil the salt continue to dissolve?

and after dissolving salt in water? "

‘What is the relationship among the weightof = @ ('_?) How much of a substance can dissolve in

. . . =/ water?

a solution, water and the substance dissolved —

In water? [ Activity : Amount of salt to be i
* Encourage student§ to thlnk. about how muf:h 9 dissolved in water

substance can be dissolved in water by asking: -
Q:What happens when a substance is What e Hand;

R 2 glass, water, spoon, salt, paper
continuously added to water? i
e Introduce the key question What to Do:
How much of a substance can dissolve in T Tl SRR

water?
e Activity (35 min.) 50 L waler

100 mil. winber

glass cup, water, spoon, salt, A4 paper,
scale

.

Tha amcund of salt dissabved

¢ Organise students into groups. 2 Pour 50

» Explain the steps of the activity.

* Ask students to predict how much of salt dissolves i f e e
in 50 mL and 100 mL of water. Record the amount of salt ¢

* Have students do their activity based on their
predictions and record their results in their o N AR N
exercise books. classmales

e Check students’ activity and if necessary guide
them towards their findings.

¢ Provide enough time to students for their

& the
B30T Wt

4 SDaan

investigations. i
¢ Ask students to summarise the results in a graph. \ p
171
Teacher's Notes
Tips for the Activity Additional Notes
e When conducting this experiment, try not to use » This lesson focuses on a special type of solution, called saturated
hot or warm water, this will be covered in the solutions. Saturated solution is a solution that contains the maximum
next lesson. Water in room temperature (cold amount of solute (substance to be dissolved i.e. salt) that is capable of
water) is appropriate for this lesson to obtain the being dissolved. The maximum amount of solute varies substance by
intended result. substance and temperature. The table below shows the maximum
* After adding the salt to the saltwater solution, use amount of sugar and salt to be dissolved in 100g of water by
the scale to measure the amount of salt dissolved temperature. As it is shown in the table, there is a big difference in their
in 50mL and 100mL of water in Steps 2 and 3. amount and sugar can be dissolved much more than the salt. Therefore,
» Refer to the Science Toolbox 'How to Make a sugar should not be used for this experiment.
Graph'.Guide students well to summarise their Temperature |0°C 50°C 40°C 60°C 80°C 100°C
results on a graph and know where to plot Sugar 1799 |204g 2389 2879 |3629 |487g
temperature of water and amount of salt on the
Salt 357g |360g |36.6g [373g |384g [39.8¢

correct axis of the graph (vertical and horizontal).
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Students will be able to: Students are able to:

* Recognise that the amount of substance ¢ Explain that the amount of salt that can be dissolved in
dissolved in water is decided. water depends on the amount of water.

* Infer the relationship between the amount of ¢ State that the amount of salt that can be dissolved in water
water and the salt that dissolved in water. is proportional to the amount of water.

0 Discussion for findings (25 min.)
* Ask students to present their results from the
activity.
W found out that salt dizsolves in water as shown in the able and graph * Write their I'eSllltS on the blaCkb()ard.
(Sameie ot o resuts ) * Facilitate active students’ discussions.
* Confirm the results with the students.
Based on their findings, ask these questions as

dissabvid
50 ml wates tho discussion points.
e 5 = :Do you think salt can continue to dissolve in
; nk e T B Sy water unlimitedly or not? (No)
i bl . Q:Why do you think so? (Because when we
' keep adding salt, the salt will no longer
' G Tr—— dissolve and settle at the bottom of the
ATICAIR OF Wtetar. (il container.)
T Q:What happened to the amount of salt that
ket dissolved in water when the amount of water
Think about the following questions based on your result. was increased? (The amount of salt
. dissolved in water increased.)
s dehaticodbiabec i o o fuicilinb i hibiy :What is the relationshi tween the amount
T P — L T T T of water and that of the salt dissolved in
dissolved in water? water? (More substance dissolves in water
when the amount of water increases)
e * Conclude the discussions.
Summary (15 min.)

» Ask students to open their textbooks to the
summary page and explain.

The amoum of sall

Amound of Sal (g}

It we keep addng sall to the sall-water solulion, the salt will no longer
dissolve but will settle to the bottom of the container. This is because the
amount of sall thal can be dissolvad in a certamn amoun! of watar has

been reached. The amount is diflerent from substance to substance. More e Summarise today’s lesson on the blackboard.
subslances will dissoive in water when the amount of water increases. If the * Ask these questions as assessment:
amount of waler decreases the amount of substance to be dissolved in water Q3 How can we dissolve more salt in water?
SRS Q: What is the relationship between the amount
172 of water and that of a substance dissolve in
water?
* Ask students to copy the notes on the blackboard
Sample Blackboard Plan into their exercise books.

Title: Discussion
Amount of Substance Q: Do you think salt can continue to dissolve in

Dissolved in Water 1 water unlimitedly or not?

Q: Why do you think so?
Key question: How much of a substance ydoy
can dissolve in water?

Summary
» Amount of substance that can dissolve in

Activity: . . Q: What happened to the amount of salt water is often decided.

Amount of salt to be dissolved in water dissolved in water when the amount of water « The amount is different from substance to

was increased? substance.

Amount of salt + More substance will dissolve in water when
dissolve. Q: What is the relationship between the the amount of water increases.

50mL of water amount of water and that of the salt dissolved « Less substance will dissolve in water when

100mL of water in water? the amount of water decreases.

Amount of water
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Unit: Chapter : 11. Mixtures and Solutions Total lesson No: 72 / 74

Matter Topic : 11.2. Solutions Textbook page: 173 - 174
Lesson Title Preparation
Lesson glass, water( room temperature), hot
9/11 Amou nt Of Su bStan ce water, spoon, thermometer,sugar, scale

Dissolved in Water 2

Lesson Flow

o Introduction (5 min.)
* Review the previous lesson: Ask:

Q:How can we dissolve more salt in water?

sy Amount of Substance
Lesson 4_ Dissolved in Water 2

a More salt will dissolve in water when the amount of water increases,

* Motivate students to think about another way to 9 { 6 How can we dissolve more substance without
dissolve more salt in water and ask the question: \i_/ changing the amount of water?
Q:Do you have any ideas on how to dissolve s )
more substance in water? 9 Activity : Dissolving more sugar in
@ Introduce the key question Watar J
How can we dissolve more substance without o y
changing the amount of water? s it i U
eActivity (35 min.) supar, scale
* Organise students into groups. i " ??_:_

* Explain the steps of the activity. bakow
» Remind the students of how to use and read a T B vl Bl gebuncloh prmitionsl
thermometer. Water _
¢ Ask students to predict what will happen to the =
sugar if the temperature of water changes.
* Let students do the activity based on their
predictions and record their results in their
exercise books.
* Check students’ activity and if necessaryguide
them towards their results.
* Ask the students to discuss their results in their
groups.
o Discussion for findings (25 min.) o
¢ Ask students to present their results from the
activity. .
(Continue) 173

Teacher's Notes

Tips for the Activity

» After recording the weight and temperature of the water in Step 1, gently remove the thermometer from the glass then
proceed to Step 2.

» Consider that answers provided on the blackboard plan are just examples as a guide for teacher.

Effect of heating on solubility

» Students may noticed that or ask why so much sugar dissolves at a higher temperatures compared to salt. There are so
many factors involved that it is difficult to explain why the solubility of one substance is affected more than another by
an increase in temperature. All substances are made up of different atoms, ions and molecules. They are held together
differently and interact with water differently. Hence, the changing temperature also affects the motion (movement) of
the atoms, ions and molecules of the substance together with the interaction between the molecules of water and the
particles of the substance.

 Data for salt and sugar dissolving in water by different temperatures is available in 'Teacher’s Notes' in the previous
lesson.
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174

Lesson Objectives

Students will be able to:

* Measure the temperature of water and the
weight of solution.

e Infer the relationship between the
temperature of water and the substance that
dissolved in water.

¢ Communicate their ideas with others.

Students are able to:

¢ Record the temperature of water and the weight of solution
in the table.

¢ Discover the relationship between the temperature of water
and the sugar that dissolved in water based on the result of
the activity.

* Participate in the discussions actively.

Wer found oul that more Sugar can be dessolved in the same amaount o waler
at different tempearatures shown in the fable and the graph
The waight of tha  Tha waight of e glass, water and
T .
e isharhi Ghass asth water SUgAr cesahied in walsf
Waber [50mLj 20 180 g 282 g
Hiat watar (50 mil) 40°C 180§ andg
Hal wates (50 mil) aonc 180 g 323g
J% cussion

Think about the fnilarwing questlons based on the results above.

UQar 12 Qissoig

How can we caloulste
The vesighin of suger

dissobeed in water?

Temperature o | Amound of sugar

Armount of salt

(5]

e Ear dinssved i waler dissiband in el

200G 20394 359¢

e 331 g 3E4g

BIFC g T .;.
When the temperature of waler 2

W Sunar

NCAEASESs More sugar can bea

digsolved, bul the amount of salt

1o be dissolved does mol changa
weh. The amount of 8 substanca

ol Sugar ard S8 ()

AR

- = sall
T
5 i (0| ) 3
inal can ba dissolved in water T
depends on the kind of subslance Z
aven when the temparaiure of water < . l l

ncreases.
I||| prnturn of wanler (G

Sample Blackboard Plan

Title: Amount of Substance
Dissolve in Water 2

Key question: How can we dissolve more

substance without changing the amount of

water?

Activity: Dissolving more sugar in water

Weight of |  Weight of
glass with | glass, water
water (g) | and sugar (g)

Discussion

60°C.

Temp
Q)

Q: Calculate how much of sugar
dissolved in 50mL at 20°C, 40°C and

Q: What happened to the amount of
sugar dissolved in water when the
temperature of water increased?

e Write their results on the blackboard
 Facilitate active students’ discussions.
e Confirm the result with the students.
Based on their results, ask these questions as
discussions point.
Q:Calculate how much of sugar dissolved in
50 mL at 20°C, 40°C and 60°C.
(20°C — 1029, 40°C — 120 g and
60°C — 143 g)
Q:What happened to the amount of sugar

dissolved in water when the temperature of
water increased? (More sugar was

dissolved in water when its temperature
increased.)

Q:Can you infer the relationship between the

temperature of water and the amount of
ugar dissolved in water? (The higher the

temperature of water, the more sugar can be
dissolved in water etc...)
* Conclude the discussions.

Summary (15 min.)

* Ask students to open their textbooks to the
summary page and explain.

* Summarise today’s lesson on the blackboard.

* Ask these questions as assessment:

Q: How can we dissolve more salt in water?

Q: What is the relationship between the amount
of water and that of a substance dissolve in
water?

* Ask students to copy the notes on the blackboard
into their exercise books.

Q: Can you infer the relationship between the
temperature of water and the amount of sugar
dissolved in water?

Summary
« When the temperature of water increases more

sugar can be dissolved.

« The amount of salt to be dissolved does not
change much.

« The amount of a substance that can be dissolved
in water depends on the kind of substances
despite of increased temperature of water.
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Lesson Title

Summary and
Exercise

Lesson
10/ 11

ec0cccccccccce

Tips of lesson

ﬂ Summary (20 min.)

* Recap the main learning contents covered in this topic.

* Based on the main content learnt ask students the
following questions.

© What is a solution?

© Why is a substance that exists in a solution cannot be
seen?

@ How can you make more substance dissolve in water?

» Explain and correct the learning contents again if they
still have misconceptions.

* Verify their understanding with the summary points.

* Allow students to read aloud the main ideas of the
topic and then copy into their exercise books.

e Exercise & Explanation (30 min.)

* Go through the instructions of the exercise.

* Allow students to answer the questions individually
and give them enough time to respond to the questions
based on their understanding.

» After the exercise give them the answers to the
questions and explain how to solve them using their
scientific understanding and ideas.

* Make reference to the textbook or provide clear
examples in daily life to strengthen the learnt concepts
in this topic.
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Mixtures and Solutions
=
-
-

Total lesson No: 73 /74
Textbook page: 175 - 177

| A sohrhon i @ motune whess ono or monm subsiances an

everity dssoived inlo another substancs ‘ I.
| Dissohwe manns to me compliaty by bep G i putiich ..
hat canngt ba seen [y

| A sohution has the samss progedy throughout & mishore e

_| Sak-woiler 15 8 sohuSon. Wheh Sal s mbcst with waler i3 particles speresd avenly
i T il g whons S8 Darlicies CANNGE B S

Weight of Solutions

-t

| Thewoight of & sclution s oqual 1o the SUm. by
ol waler and ho subsiancs 10 be desohasd . ~
| The wei ol & subsiance doss not changs + o=
i T BUBIERANGE 5 (ESE0NG N warinr, st . :
- il -

_| A substance lad desoives in water canrol

W0 g WSg
e sbvian bud i e i IFe Solulion

Amount ol Substance Dissolved In Water

176

___I Thes amount of substsncs thal dissohes m waler depends on the amoon! of
i fird i lempsritucs of wiler,
1. Mone substances dissolve in water when the amount of water incroases
2. Mot subsiances dasobe in wakss when the lempariiue of waber incredsed
] The amount of substances thal disssh in walsr depord on the bype of the
S,

175

O Complels aach senlance wili e oomect wond
(4] A horsd OF minfund whand OO0 OF MM SUDSIANCHE ANk evinly dieschind img
andther subsiancs & caled &

(21 Sohution have sthe samg _ __ et i mxtune.

[3) A substance in o solubon s haed |o soe because #is

[4] Thir wisgiit of & S0k 5 Squnl 2 th - il T e o e el
s suibstance 1o be csohed.

02 Chooss: T et with the Domict answes
(1) Wirmch of M lolowing i RolA Sorson T
& Blirhern of safl ano walnr
B Mistura of ol And waler.
. Mixture of sugar and waler
D Socdn waner.

2] Wit happend 5 ihe arounl of sugstr dissobeed i wabes i 1he emparatons of
wilnf i inoroasad’
i Less Sugas will dssokar in walor
B Mpne sogar will dissobes i wnlor
. The amount of dessolved sugar does nol change.
[, Tha wolums of wihes will dacrpase

03 Angwer tha Io8awing quastions. o -[ —
Studty und compas the picture shown on the right. | o =
) Wi e vou £y about the partscles of sand 2 l
e st i o Mt i

Amarga of & nearag of
el el e all ar] malen

() WTat and (Pl vl FACIOE TR Sl e CRANGE
in e amaund of st dssobaed in waler?

Q4 Cobne pdded 50 g of sugar ino 200 g of hot wilnr. She sined the sugar &
deEsGhve Sommratity in [N Ml water Ared PeConded e waighl. Explan ha
| Tty ‘thes waight baloen and after d Faing ™




Exercise answers

Ql. Q3.

(1) solution (1) Grains of the sand can be seen while the

(2) properties particles of salt cannot be seen.

(3) small (2) 1) Temperature of water 2) amount of water.
(4) sum

Q4.Expected answer

Q2. The weight of solution is equal to the sum of
(H B water and the substance to be dissolved.
2 B 200g+50¢g

Explanation of Science (3
Extras

€) Science Extras (10 min)

¢ Give opportunities to students to closely observe the Sotutions ane types of mtures. A mixiure of sugas and water is an exampla

. . o a ol lansmil thal wihen the b e | iCTE
nature and its phenomena in the world. Of &k, We lseri S whn S Miow U OF I Wespinin it
S can b dissolved. Wil happens whon man Sugiv &5 dssolved in hot

* Allow students to ask questions that demonstrate wtar &N it i8 cooled?
curiosity about the content in the science extra.

Let's make sugar crystal from sugar
solution

1. Wet 1ha @nd of the skewar in o glass of walar. Coat 8 wilh
SUar (raes and gantly lap to remove cxcess sugar and
I 10 dry,

2 Pout 200 mil of witer imlo & modiom sired pof, Dissolve
250 g of sugar in the pot bor & start Heat ihe sugar
mixtiaa

3 Koep stiring Tha sugar mixture until it gots hol, Add
wnoiter 250 g of Sugar itk by e o the pot and Stic
Lenlil &l sugar comgrietely hissolve

4. Pour tha thick sugar sohution inlo the glass cup

5. Place 1o skewor coated wilh sugar graing
Slosdy into tha glass cup

6. Caralully mowe the glass cup o a place whede
i won'® be dishurbed

¥ Makg sure not folouch Me glass cup. Leave
about one day lod onestal 1o Torm and Showdy
Bkt up

& Oserva tha crystal of
sugar lommad aoound ha
skigwar

o~
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Total lesson No: 74 / 74
Textbook page: 178 - 179

Lesson

. Lesson Title

11/1 Chapter Test

Answers of the Chapter Test

168

,  Chapter Test

o e o R R o R o S o o S S S e o o o e o e S o S i S e e S O O e S e 0

11. Mixtures and Solutmns

Complete each sentence with the correct word.

{1) Air is a mixture of gases such as nitrogen, carbon dioxide.

(2) A solution has the same properties throughout the mixture.

(3) Todissolve  means to mix matter completely into the liquid by
separating into particles that cannot be seen.

(4) A mixture is a combination of two or more substances.

(5) Mixtures can be separated using their physical properties.

Qg Choose the letter with the correct answer,
(1) Which of the following is the correct explanation about filtration?
A Let the water evaporate from the mixture.
L.Ise filter paper to trap the solid from the mixture.
C. Use tweezers to pick out the solid from the mixture.
D. Use a magnet to attract the solid from the mixture.

(2) Sugar dissolved in water is an example of which type of mixture?
A, Liguid-solid mixture,
B. Gas-liquid mixture.
C. Liquid-liquid mixture,

Ghd-l:qmd mixtura,

(3) What happens to the weight of a substance in a solution? The
weight of the solution

ces not change.

B. increases.
C. disappears.
D. decreases.

(4) What is the correct method used to separate salt from water?
By evaporation
B. By condensation
. By expansion
D. By filtration
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Qg (1) Josie wants to separate salt from water, Which method would she

use A, BorC?
A

Heat gently By handpicking Filtration
{Evaporate)

(2) Explain two ways to increase the amount of salt dissolved in water.
a. Increase the amount of water to make more salt dissolve in water.

b. Increase the temperature of water to make more salt dissolve in water.

(3) Angie added five teaspoons of salt in a glass of water and stirred
it for a minute. After stirring. the salt disappeared. What had

happened to the salt?
The salt dissolved in the water.

Qg (1) Helen used a screen to separate a mixture of gravel, sand and

water. Why did the sand go through the screen but not the gravel?
(Expected answer) Because of the particle size of the sand that made

it to pass through the screen unlike the gravel its particle size is
bigger.

(2) Bonita added 10 g of salt into 100 mL of water and stirred it with a
spoon. After the salt dissolved, she did not find any salt particles in
the solution. Suggest what would happen to the weight of the salt
dissolved in water.

(Expected answer) The weight of the saltwater (solution) is equal to
the sum of the weight of water and the substance to be dissolved.

179

169



Science Tool Box

1. How to use a Thermometer
2. How to use a Compass
3. How to use a Tape measure v
4. How to use a Microscope i
5. How to use a Digital Scale =
6. How to read a Bar graph =
7. How to make a Bar graph 5
1_§_§
Let's check and 5__%_.{:
learn how to use the %
science tools here. "?

Tape measure
Compass

Thermometer — @it

= Digital scale

/

Microscope

™~ Bar graph




How to use a
Thermometer

~

1. What is a thermometer?
A thermometer is an instrument
used to measure temperature. A
thermometer consists of a glass
tube with marks on it. When the
liquid in the glass tube is heated,
it expands and begins to rise up
the tube. Temperature is
measured in degree Celsius [°C].

‘_
I

| |r-llulEﬁ:nuFIu_lmlFEl,nmml]m-]'_ =

Lﬁnﬁ#-{nﬂnf -uv'lﬂ',.l '.'"',-E':"' II,:

-l
.

e

T

2. Measuring temperature

STEP 1:
Place the bulb in the place where you want to measure

the temperature. Make sure that there are no bright lights
_ _ o Thermometer
or direct sunlight shining on the bulb.

STEP 2:
Wait for a few minutes until the liquid in the tube stops

moving. Position your eyes at the same level ; "
with the top of the liquid in the tube. R

STEP 3:
Read the scale line that is closest to the top

of the liquid. The thermometer as shown on

the right shows 27 °C. ®

eye level

i
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How to use a
Compass

1. What is a compass?

A compass is an instrument you use for
finding directions (North, South, East and
West). It has a dial and a magnetic needle
that always points to the north/south. This
helps you to locate your position on a
map and to set the direction you wish to
travel.

2. Finding directions

STEP 1:

When you want to face North, place the
compass flat on your palm and hold your
palm in front of your chest as shown in
the picture on the right.

STEP 2:

Turn your body until the magnetic needle
comes to the North sign on the dial. When
the needle overlaps the North sign on the
dial, you are facing North.

STEP 3:

Find other directions when you are facing
North. Your right side points to East and
left side points to West, and your back

is facing the South when you are facing
North.




How to use a
Tape measure

1. What is a Tape Measure?

A tape measure is also called a measuring
tape. It is a type of flexible ruler. Tape
measures may be in metric (centimetres
and metres) and imperial units (Inches
and feet).

2. Finding the circumference around
your partners head

STEP 1:

Have your partner to stand in front of you

with head up straight.

STEP 2:

Hold on one end of the tape that begins

with 0 and wrap the tape around your

partner's head just above the top of the

ears.

STEP 3:

Find the line where the tape measure

begins to wrap over itself or the end of the

length of the object.

STEP 4:

Record the circumference of your

partner's head to the nearest centimetre.
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How to use a
Microscope

1. What is a Microscope?

A microscope is a scientific equipment that is used to see small things that

cannot be seen with naked eye. Most microscopes use lens, which are

pieces of glass or plastic, to magnify objects.

A microscope breaks easily and has to be handled with care. Keep lens clear

and avoid touching. Cover the microscope when not in use.

2. Observe some sugar grains

STEP 1:

Move the mirror towards a source

of light. Avoid using the sun as a

light source.

STEP 2:

Put a few grains of sugar on the
slide.Then put the slide containing

the sugar grains on the stage of

the microscope. ggﬁ;tmen .
STEP 3: knob
Look through the eyepiece.Turn

the adjustment knob on the side of

the microscope to bring the sugar

grains to focus.

STEP 4:

To increase the magnification, use

the longer lens. To decrease the
magnification, use the shorter lens.

Q_ eye

eyepiece tube




How to use a
Digital Scale

1. What is a Digital Scale?

Platform

A digital scale is an electrical or solar device used

to measure the weight of an object or substances

precisely. It consists of a platform to place the
object on, a liquid crystal display (LCD) that shows
the reading (weight) of the object and the switch on

or off button.

2. Measuring Weight
STEP 1:

Turn your digital scale on and wait until the

reading is sett0 0.0 g

STEP 2:

Place whatever needs to be weighed on the scale
gently. Observe the display screen on the scale.
Make sure to keep the contents steady until it

stops at a certain reading.

STEP 3:

Read the measurement on the
scale according to the unit given, for
example in grams. The weight of the
object on the scale would read as
107.0 grams.

Liquid Crystal
Display (LCD)

Switch

= MR =
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How to
read and make a Bar Graph

1. What is a Bar Graph?

A bar graph helps to compare data by using bar to represent numbers. In 2.1,
it shows how to read a bar graph. In 2.2, it shows how to make a bar graph
to compare the weight of three students.
2.1 Reading a Bar Graph

STEP 1:

Read the title of the bar. What is the

bar graph about?

STEP 2:

Study the bottom part of the graph
called the horizontal axis labeled
‘Student’ that shows the name of
students; Michael, Raphaella and

A’alia. . /
STEP 3- Vertical axis — =
(1) Study the numbers on the left Students

( The weight of students )

side of the graph called the

vertical axis labeled ‘Weight’. The number Horizontal axis

represents the weight in kilograms.

(2) The highest represented number is 80 kg. Between any two numbers
example between 30 and 40 the interval amount is10 kg.

STEP 4:

(1) Study the bar graph. Look at the bar labeled as ‘Raphaella’ and move
across to the vertical axis to identify the weight in numbers. The bar
shows that the weight of Raphaella is 60 kg.

(2) Read the question asked. Example: Which student is the heaviest?
Compare all the heights of the bars. Follow the highest bar down to
identify the name of the student on the horizontal axis. Michael is the
heaviest among the students and his weight is 70 kg.




2.2 Making a Bar Graph

Jimmy weighs 80 kg, Sandra weighs 60 kg
and Brenda weighs 65 kg. The table shows
their weight in kilograms. Use the data in
the table to make a bar graph showing their
weights.

Student | Weight (kg)
Jimmy 80
Sandra 60
Brenda 65

STEP 1: /v( The weight of students )
80

Title the graph. The title should help the

reader understand what the graph describes. — |

STEP 2:
Choose a scale and mark equal intervals.

Weight (kg

The vertical scale should include the least

value and the greatest value in the set of
data.

STEP 3:

Label the vertical axis ‘Weight’ (kg) and
horizontal axis ‘Students’. Space the
students’ names equally.

STEP 4:

BO

a0

B0

Sandra Brenda

Students

( The weight of students )

Carefully draw the graph using the data. N

Depending on the interval you choose, some 4
weights may appear between numbers.
STEP 5:

Check each step to make sure that the data
in the table matches the bars you have

Weight (kg

made with the correct weights.

50 |-

limmy

Sandra Brenda

Students




178

- Glossary |

Anther is the male reproductive part that produces and stores pollen grains. ...... 70
Artery is the blood vessel that carries blood away from the heart. ..................... 148
Atrium is a heart chamber that receives blood from the body or the lungs. ......... 146
Axis is an imaginary line at which a body rotates. ..o 116
Aveoli are the millions of tiny balloon-like air sacs inthe lungs. ........................ 140
Bacteria are single — celled organisms that are not a plant or an animal. ............ 18
Blood vessels are tubes that the blood flows through to get to the different parts
Of QUIDOAY. ... 148
Breathing is the process of taking air in and out of the body. ........................... 140
Capillaries are the smaller and tiny vessels that connects the arteries and veins. 148
Carnivore is an animal that eats only animals. ..., 12
Cell is the basic structure that makes up all living things. ..., 148
Chambers are the spaces that consist two atriums and two ventricles
of the heart. ... 146
Chemical energy are energy stored in foods, batteries and fuels. ..................... 100

Circulatory system is a network of organs that transport oxygen and
nutrients to and carbon dioxide from the cells

throughout our body. ........coieiiiii 148
Constellation is a group of stars that form a particular pattern. ........................ 88
Consumers are animals that consume other plants and animals in a food
AN, 12
Contact forces are forces that take place when two objects are physically interacting
with each other by touching. ... 48
Decomposer are organisms that break down dead animals and plants. ............ 18
Deposition is the dropping of sediments moved by water, wind and ice. ............ 30
Diaphragm is a muscle that helps to makes our lungs larger and smaller as
we breathe airinand out. ... 142
Direction is the way or path something moves..............c.oooiiiis 52
Dissolve is to become broken up or absorbed by a liquid until it cannot be seen to
form a MIXIUrE. o 168
Earthquake is a sudden movement of Earth’s surface often causing severe
(0 F=T g =T = PP 32
Ecosystem is a community of living things and non-living thing interacting together
to support each other....... ..o 16
Electromagnet is a type of magnet in which magnetic field is produced by
an electric current flowing ina coil. ... 125



Erosion |Is the movement of sediments from one place to another caused by wind,

FUNNING WALEE €1C. ...ei e 28
Evaporation method is a way for separating a solid from a liquid in a mixture by
evaporating the liquid substance. ................cooiiiiint. 164
Fertilisation is the joining of the male reproductive cell and the egg cell. ............ 74
Filament is the stalk that holds up the anther............coooiiii i 70
Filtration is the method for separating a solid from a liquid by using a filter. ...... 162
Food chain the path of food energy from plants to animals. ..................c....l. 11
Gravitational potential energy is the energy stored in an object depending on its
height from the ground. ..., 98
Gravity is a non-contact force that attracts objects towards each other. ............ 50
Haemoglobin are the red colour particles that are contained in the red blood cells
tO CAITY OXYQEON. .o 150
Heart is a muscle about the size of our fist that is located within our rib cage to the
left of the Chest. ... 146
Herbivore is an animal that eats only plants. ... 12
Heredity is the process through which traits are passed on from parents to young
(o] (o = T [=1 0 = F PP 76
Kinetic energy is the energy of a moving object. ... 96
Landslide is the rapid downhill movement of large amount of rock and soil.......... 32
Lungs are the main organs of the respiratory system in most animals living
(o] 1 =T o Lo 1R PP 140
Magnitude of force is the amount of force. ... 52
Mass is a measurement of the amount of matter in an object. ........................... 55
Microscope is an instrument that is used to observe very small things that cannot
be seen with our naked eyes. ..........coiiiiiiiiii 147
Mixture is a matter that is made up of two or more substances that are combined
PRYSICAIlY. e 158
Moon phases is the changes in the amount of the lit areas of the moon that can
be seenfromthe earth. ... 118
Newton (N) isthe unit of force. ... 51
Non-contact forces are forces that take place when two objects are not in contact
with each other but act through the space between them. ... 48
Omnivore is an animal that eats both plants and animals. .............................. 12
Orbit is a path that an object takes in space around another object................... 116
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Organ is a part of the body that has a specific form and function. ..................... 140
Ovary is the female reproductive part that produces and contains the eggs. ...... 70
Ovule is the structure that gives rise to and contains the female reproductive
CelIS. o e 70
Pistil is the female reproductive part of a flower. ... 150
Plasma is the component of blood which is consist of liquid. ........................... 150
Platelets are tiny cells of blood that help blood clot in order to stop bleeding, to heal
cuts and other INJUIES. ... 150
Point of application is the location at which a force is applied to an object. ...... 52
Pollen grains are microscopic structures that carry the male reproductive cell
Of PlaNtS. 70
Pollen tube is the tube through which sperm from the pollen reaches the egg cells
and fertilises the plantto formseeds. ..., 74
Pollination is the transfer of pollen grains from the anther to the stigma of a flower.
.......................................................................................... 71
Predator is an animal that hunts and eats other animals......................ooieil. 12
Prey is an animal that is hunted and eaten by other animals. ........................... 12
Producers are living things that produce their own food. ...............ccooiiiinnnnt. 12
Red cells are the red disc shaped cells in the blood containing haemoglobin
to carry oxygen from the lungs to all parts of the body....................... 150

Respiratory system is a group of organs in our body that enables us to breathe. 140
Revolution is the movement of an object in a circular or elliptical course around

ANOTNEL. ... s 116

Rotation is the action of rotating on an axis orcentre. ..., 116
Sedimentary rocks are rocks that are formed from layers of sediments call strata,

usually at the bottom of rivers, lakes and ocean. ............... 39

Sediments are the materials that are carried by water or wind and deposited on the
surface of the land or the seabed and may in time become into rocks. 26
Solution is a mixture where one or more substances are dissolved evenly into anoth-

Br SUDSIANCE. ..o 168
Stamen is the male reproductive part of a flower ... 70
Star is a giant ball of hot gases. ... ..o 84
Stigma is the female reproductive part where pollen grains fallon .................. 70
Strata is the horizontal layers of sediment. ... 36
Style is the long stalk that connects the stigmatothe ovary. ................ccoiiils 70



Substance is a matter that is made of only one kind of matter. ........................ 158
Trachea is the tube that connects the throatto the lungs...................cots 140
Transpiration is the process of plants losing water from the leaves into the air
in the form of water vapour. ... 62
Vein is the blood vessel that carries blood back to the heart. ........................... 148
Ventricle is a chamber that pumps blood to the lungs or the body...................... 146
Volcano is an opening (usually on a mountain) on the Earth's surface
which explodes to allow hot magma, volcanic gas and ash to escape. ... 32
Weathering is a process where rock is broken down into smaller pieces over time. 26
Weight is a force caused by gravity. .........ccooveiiiiiii e 55
White cells are blood cells for our body’s immune system to defend the body against
bacteria, viruses and other infectious diseases.. ..........ccovvvviiinnnn... 150
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Page number corresponds to Grade 5 Textbook

Accelerate is to INCrease iN SPeed. .......coiiiiiiii i 24
Adaptation is the use of body part or a behaviour that helps an organism survive
in its environment or a new environment. ... 148
Boiling point is the temperature at which a liquid changes into a gas. ............... 76
Carbon dioxide is a colourless and odourless gas produced by people or animals
when they breathe out. ... 12
Chemical change is a change that produces new kinds of matter...................... 58
Condensation is the process that causes a matter to change from gas to liquid. .....76
Core is the hottest, innermost layer of the Earth. ..., 114
Cotyledon is the part of a plant that stores food. ..., 164
Crust is the thinnest outer layer of the Earth. ..., 114
Decelerate is to reduce in speed or SIOW dOWN. ........oiiiiiiiiiiiiii e 24
Degrees Celsius is the unit of measurement used to measure temperature. ...... 192
Desert is a large, hot, dry area of land with very little water and very few plants. ... 150
Electric current is the flow of electriCity. ..o 98
Embryo in animals is an early developmental stage of an animal while it is within the
mother's womb (uterus) orinthe egg. .......coovveveiiiiiiiennnns 88
Embryo in plants is the tiny plant inside the seed. ..., 164
Energy pyramid is a representation of the flow of energy from one energy level to
ANOTNET. 16
Evaporation is the process that causes a matter to change from liquid to a gas.... 76
Food web consists of several food chains linked to each other. ........................ 16
Fossil is the remains of once a living thing. ... 124
Freezing is the process that causes a matter to change from a liquid to a solid. ... 76
Freezing point is the temperature at a certain point where liquids start to change
10 SON. .o 74
Freshwater habitats are natural water sources that do not contain salt. ............ 136
Friction is the force that occurs when two surface of objects rub against each other
from opposite direCtions. .........cooieiiiii 24
Germination is the process of the seed growing into a seedling. ..................... 165
Grassland habitat is an area mostly covered by grasses with few or no trees. ... 141
Habitat is the part of a natural environment where a plant or an animal lives. ...... 134
Igneous rock is a rock formed when melted rock from inside the Earth cools and
AN, 118



Page number corresponds to Grade 5 Textbook

Magma is melted rock form in the Earth or a result of volcanic eruption. ............ 118
Mantle is the thick, hot layer of the Earth. ... 114
Melting is the process that causes a matter to change from a solid to a liquid. ... 76
Melting point is the temperature at a certain point where solids start to melt. ...... 74
Metamorphic rock is a rock formed when a rock inside the Earth has been

changed by heat and pressure. ..........ccooiiiiiiiiiiiiiiinenns 118
Mineral is a valuable or useful substance that is dug out of the ground. ............ 114
Motor is an electrical device that produces power to rotate things using electricity. 97
Ocean habitat is the area with salty water. ... 138

Organism is any living thing such as plant, animal, fungus and other living things. 144
Parallel circuit is a circuit in which the electric current flows in two or more paths. 100
Photosynthesis is the process by which plants make their own food (starch) from

carbon dioxide and water by using light...............ccocoiini. 176
Rainforest habitat is an area with a lot of rain, warm climate and tall trees.......... 140
Reproduction is the process where living things produce young ones similar to
themSEIVES. . ... 83
Rock is a naturally formed, non-living material as part of the Earth crust............. 114
Seed coat is the hard outer layer of the seed covering the embryo and
the cotyledon. ... 164
Series circuit is a circuit in which the electric current flows in one path. ............ 164
Solar energy is the energy that comes fromthe Sun. ..., 12
Sublimation is the direct change of state from solidtogas.................ooeiiiils 79
Starch is a substance made by plants to store energy in foods such as rice, bread,
Kaukau and potato. ........o.oueieiiiii i 164
Temperature is a measure of how hot or cold a matteris. ..........ccoceviiiiiinnn... 192
Thermometer is an instrument that is used to measure temperature in
degrees CelSiUS. . ... 192
Trait is a feature or characteristic of a living thing. ..., 90
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Basic Science Instruments

Basic science instruments introduced in the textbook are listed below.

Magnifying lens
Measuring tape
Beaker
Thermometer
Burner
Compass
Microscope
Beam balance
Spring balance
Digital scale
Enamel wire
Cell holder
Switch

Wire

@
2
3
@
5
6
8
9
10
11
12
13
14
15

Bar magnet
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